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THiS SSSUE 440, Ooo COPIES 



POPULAR 
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MAI — fTin tc-aul-y- - d-F iJJ* 

iJkfitln^tLvc'buniTilcyw ifienlirvri. tHl liy 
thL'^ 4 .';ii>l thi> raintcriiilB. Ftic 

the OTitniJur— (!(.>■ furnihih liiiiyl- 
|i;AA lltiinhlnE Ited C'^il^ir -Vr 

Ci'pn'94 »lLl[ii(h:>ji, H<>, 1 dirDcitnun 
liinlior, (iLLannCcvd ]3r^wliiilt' 

Luir. 1p™|«: Crnfta' 

nuiTinVyltilbunjuithlV k iln->I tikm; 
^■'^ulrr lH'trcctly mnuu riw:tuii^ 

irw, bcnulLFul JiHj*fl, <atin llniiibpd 

h:Ln 3 «jike. Sverythin^ th 

liiUTMiniiic wiVU liii^ 



l-ii-: ■_ M—^'FiclureHiiie, eleauit 
jinrl itnu^leaF,'' fJi^ VHihclieC ciF LtiA 
csptTt crilitB. Any mPin- n'otiU 1 h? 
jiiitly pmud Lo calJ dhii iSarria IJocne 
]}{3> hlA -own. It liu a liirKe 
livliitT jiynn acmps (lip frt.ml, rlicn 
two bdir biCid Twm^ nuittei'tiun cl«ctH, 
ppi«i<i>J" dininir r<>uiii. U-m 

bai roam and a lo.TBe mudfrrn 
Litrhnn. Butthlsln omly cfieof Uio 
huiiiln'd lur rni^ra hroiMm te Uj fauid 
IIJuatcBlod and doocdbcd incur bijr 
£n.Hj 



BUYS THE MATERIAL 



We manuf^ctui'e and 

direct — Ih 3 joUk s-ivins 
>‘tiU£UlFE4^nlial amounts. 1 lul's 
why you should bmltf thc^ rc- 
Hahli:, pratUcal HARRIS 
WAV. t-^DiecL youFsctt hum di' 
d|)f!oihln’irtit^ Ei'ceh'tul nm-ilu^irlt nrd 
hig |h||a, Intum yciura^ll Vh'ilh o htnd- 
jriu jjiurantrr hneted 1:^ cut $IQ,- 
CNXI.CcIO cnpdlnl. Cift uuF dent, 

ttml^tranvnid ^Dput^tun ill uuF 
IhuiJrijIne brW Of F'fdHi 

^■hkh -uphill, il.c HARR l-'i WAV 
in diUal 'Fvilih lllufklFRtli'^n^ >tnH H‘:>hr 
|il.vTiji4>l ciwt t0t3 iMin^aJIcnwa, Iuhjh!!, 
Iii'iiai nnd diIicx' buildoipL Send fur 
jL naiv I llicK spioiuT iiittixtuiitcry 
pdiMj]- sUun [uttvaOtJe.. 
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[*■31741^1 

btlh 



We have ho ccinpetitioin 
in Tootinf^ L’i:ir]^[i'is. Kubti^r 
kurfacfd rcwtfiTig as liiw si 40c 
]ier roll, (.iak^niie-il ronfir.p st 

T'l.'ZIliniiV IU11l:th^. Wrl1i> Ti'iV'i'jilr 
fTPr finnjirf ■o.hir'K rjci>k<inp th-n 
iinniik: Bccretu-cJ' ibcrcuriDit Ijuainmi 
kntl J^lltAVri yciu hliW LO RD.ve rt.jiii 
aiy i tu 



Our enurmou* fncLLLtiu and 
£real flfCP uviunifaLiHirilitJ |fldTlL 
t;U 3 .blc US tri ^liip IlikLibL'l' nI 1 ^l 
iiulJKrirk ^Ur^;L■t lu yi.i'.i trc- 

iiiCTiiloiii SAviii-Ks, Sttidu^ your 

i untn;! IjIII h’t* f tdjilu v^i'L isrirasa. 

Ot cur DtnECT-TO-Vdi: L.ueiiIkt 
I'rii-i. I.IbL Make OP jinO'L cur Ki-L at 
joofiei-iHtvIifiK atiFLiiy. 



■ rcr :i r.dtsr 

Biue L^ririitft, Matcriat LLiti 

nnd cKACL ihf alMin^ at any i'lnms- 
H'»i' r-n ihii -.f in cut Han itxik 
U-ilh illufhMjRB rd rvety itclii iiiliJi-d iiii 
-PTCiini. S-bd j I .DU tDiDccrsry dr^H 

fc. cF ||'.nl Jqilli. li puHh Cijfl 

puE, wc rtlind i .JD- F you prjcti»H 
mBlniil. iiank aie tree. 



P[iiET*D3r :t 

Yuu cnn. Htily institll y-nur 

iiwn HeacinpFlii.ntajHl I’lurphinp 
iKiaterial with tht; jvfsi^tane^ i\i 

Crtir free CK[>ert rnpiiitEniijj 

service;. ComplutL' BjeIl Kuoiti 
p OntAts low at: !f37.L'0. 
^ ITeatin^ Rufifct$i7.00. Afk 
fur 13LII liunhcy-saviim 

^ ^ki 4. ^±ituil.rTi:e. 



BROS. Co.. lfciA.AT 7 

[if lid use Irea thr Wi-kl eliccliod: 

□ BaoJe of [ I PliiontiriiroiiJ 

PIutijI L ' HfitlnK 

n RoaTioa 1 I Lumhpr '■■'‘d 

Book 1 J MiUwoik 



Wc ihip direct to you with- 
nui any iKCrv [ciiJ ir ^Lanre. Yev 

ibe IPficikMP >4 puiH-dmu itR- Enalraiml Iv:- 

F.zEc iiatint uire cent. Our dhtr Hbcral 

Kmia-Eip riy&iiiaj III i:UE IbeE aautpf jPJau j., 
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POPULAR MECHANICS ADVERTISING SECTION 



3^ 




Ol1i«r Rtylti oE tbe 
VlClTJlila, tld< tD 'tiSO 
Vic4»r4, ll<i Ii» 



Vlcti-ok XVI, 4300 
VictirolA XVI, electric, 4260 

Uebu^caar cr <nls 



AL-V>r*]n UDE VEctcrr MechilDEa witb 
VkLir rdM anfl Ntvdbl 

— Thda^ i* rs ^ 
C«Jwr vrmjf Eq biE 1111 ] uncquBied 
Vlcmr konc. . 



Will there be a Victrola in 
your home this Christinas? 

The inE 5 trunieiit tliEit brings you the vvorld^s best music in 
all its beauty. 

The actual living voices of Caruso^ Farrar^ GUick, 
McCorniacl:, Melba, !^h Liman n-Heink and other famous singers. 
The superb arc of Elman, Kreisler, Paderewski and other noted 
in.strumentalist3+ The brilliant music of Sousa's -Band, Pry'or’s 
Band, Vessclla's Band, Victor Herbert's Orchestra and other 
celebrated organizations. 'I’he inimitable witticiama of Harry^ 
Lauder, Nora Dayes^ De Wolf Hopper, Raymond Hitdicock 
and other leading comedians. 

Only the Victrola bring.s you all this wonderful variety of 
music — a delight every^ day in the year to every^ member of 
your family. 

Any VEcIftf dealtr iit any tity irt the wotIlI will glsLlly tlcjnoji&lrxLtti the Vklrola 
and pisy any Enunje yma tylsh to laear. 

*15*25 *40*50 *75 *100*150 *200 *300 



Vittar Tallcinif Muchinc Co* 
Cumilcn, Nr J., V. S. A. 

B^rliocr rYnmouhniH Co., li^tdDLEuJ 
C>udLjo JJLcr^uLmi. 



New YKtar Rwcmli denuMiib^ted a.t pll AcbIcti oh tbq £4th vf e4eh month 



Plcme ITeniren Pdpiilflr JfeipAiiBlct 



This O n 
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i POPUXAH MECHAHICS AJJVEHTlSiMG SECTION 




Hic house, and ptriiaps in tlie Sprirjj T,ve can reshinf^lc 
the roof w El h Cypress, 't]ii£ Wwi(j Ktcm a]/ (You know it Was only 
last year tliat historic Mount Vernon, Washin[:ton ’5 old h oiite, was ro 
shing^Letl willi Cypress for the second time since ftSi erection in 1743.) 

Biitto g^etbacktotheiEiatterof Xcw and Artistic hiterinrs, why not LETUS 
HELP by seudiriff yoii.^with no chapg-e or obhe;ac)UTi at all, our booklet on 

“New Insides for Old Homes”? 

This is the title of VOL. 39 (VOLUME THlkTY-XINE) of the hiter- 
natioiialiy famous Cypress Pctcket Library^ a series of authoritative tejit 
hooks on^ the Intc]lig;eiiL Use of LliuiIxt, in which our particular product. 
Cypress, ' the V'ood Etema!,” is recommended ONLY wliere it tlie v'cry 
best wocmI for tEjc ^tven use. 

V'OL, SSI contains 40 pagea, wiili 10 iiicturcs, an art aapplement irt tint (s]lt>i»Fn^ the 
heauty ot CyprfE-a Erain), Uotailtd If-c/t^kin^IhvafiTH^x-aw aghett ?4 )( 90 toekea, tvith 
J’nH ^pef i/iciXiwits k.ir rebuilding [Ij* hfutl, I.ihrary^ Riixm and Livifi^ Room 

mth aiclntectuTal cuircctncss and arriaiic fLiLiali witliout rcso-rt to es[wnsive hardwoedg. 
iCypr^i^a works easily and Is wouderJul under siaint.) Each degijn by an autliority — on 
our special order* No '' “Stock paLtemg.'’^ Wriic Eor Vol, 9ft Study n. Uicii, 

1^'heiL pUnEunE a. PerEnLi, htitvtiluw, ri^iEiibT-[«iii:±Hir jLk][iIdk liorcTi, rcu'iemtii'r — “ C FrJi£S''9 umn UtHP 

■l-^laiiT"ALL.EOVN'D HELPS DETAkTAlEST'' hdpVOU, OnrEniiKnuiurcei jjeai rourserLict.nL'lKktlbblEpEtTDna] Cniriv>rL 

SOUTHERN CYPRESS MANUFACTURERS* ASSOCIATION 

_ Ulfl H I BEP N [A BAKE ULUG., K EW ORLEANS, LA. or U L9 I FEaP t> K ATL H A N E ULDO.. J ACitgON V [ LLE. VUA. 
INSIST ON CVPhESS AT rcjUk LOCAL LUM PER DEALER'S. If HE U ASN*!' IT. L€T LS Jf.VOHr 

JfCrstilrA T-i/jilHai' ITCCPiaritfi 



Popular Mechanics Magazine 

6 N. Michigan AA'^eime, Chicago^ U, S. A. 

_ EDITED BY R K WlNDlSOFt 

.En^lud; Ttw IcrtKmltKHiil C*. " ^ . AntnEi i 

BUt-, Chauiv L-*b±, L-Hibn, E- C. . Tt Aiutal^u Nein &- 



ISSUED MONTHLY SUfiSCftIPTlON'j SINGLE COPY. 15 CENTS 

Ib UbiltdSubu^ tbfi iu (EdiEtei&i, Cdbi iixJ M±iiu, ikj yc±i, p^Bald .... 

Ti)-CiJl*i - |_yi 

cwintnnin iIk P«(il Uwn .......... 2.54 

All njbvcnnlwru ui diniqiini^ «■ mxnhon. Pt«iie' mwiii^ ik 4 mit. od f™ wmn^- 

Ek1«f4<l H 'SKWld ClHI Hinei S<DI ts. lrH1, u Hip Pv Cl^t41 ChiLlan. UllB4ik, uodcr JLi± ol MxnzB. H, im. 

EjiUtcJ U ‘Stotwid I**!"" M Ll>^ FDM Difv4El^™L. l^^■»■^l■ 

POFULAS MBCHA^C-CS- CU. ^ CorrHihi, LTid, Lir H. H. WiucmuL 

CapK^l^E. la ^liiauL 



Cotiteuts for Decieniber^ 191^ 



AFrico, Great StctaHiJi aF UAda- Q«wn bf Drylrifi 

Up q( Sur(At;« Wjiftt, 

Alfalfa, New MarhlriB Ecu' Sluciiing. 

Ajuides, Hcur fhjni Scrap Nkhrl 

Aki,l>i»i>blEa Budy Made LiJce River Launcli... 
Aiittmieliile, Device M^kei; uito Fei^r H|AaL.... 

AuieAkibLInr Po-vr, Hinjieleai, Diuppeari When 

□ pcned 

AiJiecniAhtle Kobe Bracket with Lpcklnj;' Javn, 

AutenMhiLe WheelA KqEI Tlieir Citn... , 

AtJ|4BA4bil(Bt Direct Centra] Steerbijir Altnchmen 

for 

AutamabJLet &et litleitieta eE SteHntihip Lii^ea, 
Barrel, Divided, Permits Eaij^ UaDdling qE 

Frude 

BaiebalL Park, Soitan'E New llai Navel Pea 
tiarca. 



Betrayer aJ Hi± Caiuitry, The End qE a.. 

Boll Wetv|], Rapiii Spread -U’L . .............. 

Qauldera, Raunh. are IJied u Wau-r Raaini. .. 
Htiw kdil Arfavr Miidt S*Je T-vy f-ar Children. 
Bridge, Building Ouebec, CalniuL Task. ...... . 

Brides Girder aE UnuauaJ Lenpth . . . . . . ...... 

Bridg'e, Havet RAiLroBd far River ia Jeva 

Bridjie within Bridat Spans Wertem River... . 

BrUl£e±, Old, TraniJarnicd with. Cancrete 

Bnildintt GAvtrtllvuni. BIlOveL Bezgins. 

Work fur 

Earras Aid in MarkctinR NiiRe Timber Eeaeivei. 
Cahle, Deviee Keeu Teut hy RemaviiiA; $.leek. 
CahEavraF, Crude Aerial far Carrying Water. .. 
CaCd. Mevahle Quielc LuucIl, or Bunyalaw Typ* 
Camera- Mnvie. Flexible Operatini £hait Ear. . 
CiF, Electric, Stood an Ebul in SwaJEen Creek. 
Cfeitiny, Takefl Tvrinty Six Horaea ta Move.... 
Ceilinj!' Beams Made af Veneered StraWbaurd . . 
CaHAeiit Ttic StuBAjia Ua*d ler F*ntt ■ptivte,,, 
CluLr, Theater. Dcaigned to Pit Needs oE Child 
ClAm^. Canvenlrnt Eaf CaBAtruetiCH^ Werl: , . , , 
Comment and Review, by H, H. Windaar; 

AritTia.le In the Central West , 

haw,. An Ab4urd. 

Preparedneu 

SubmatlncB and AerapLanta Star Aetora 

War Nachinei Need Hen 



COficrite HLaturei, Seale; (nr CampuilBA 

'loch ins ! 

CuruLii Stretcher, L^re. Needs Na Adjustinfl 



Culvert, Concrete. Hade id Intcrloch ins Sections 



Cut-Out Hu* That ctn. br Unlit to Sl*e Jol 
DtAth Rate. Gntiiam, Shotvn by Electric Chart. . 
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Ptfense, HatLaail, Tn Mnbilije Machinery (or. . 
JJctrnit tieiM t^vcfBincht Fvjaicn Tradr Qffic 
Puc-OnnectoT, □ipund Line. Safeguards Lu 
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JJDars, AppsiraiUH tor Kiitinjt 

IJTAiBAm . Land, is Problem af EnvotLan Firmera 
EjKtnc Pr-n-ject&r. Sraiil. iav i.hf M-oto-rLi.t 



■rinerntn . 



^ectriCjl EtaiH*iNv E"trecne Accuracy at ... .~ 
E ectncjty tp HaiJ Huge Tcjliij pver Ri^kiea. . 
i:iev»iarBl U^vatt lOc Uloeltlj: Boons dE Antg. 



maticjlJy 
gntlBt. 



qii.ygV^' 



grille Djacirded after Centurr ^ 
Janame. [jaj. Fe-wer Irena i± Leatamed' 



^ it Hw FraA^ura. 
CentuiT ci SeevLee.. 



by Alti . 



Ed\‘jde. j'ctsbv! Wew !(iitic.iul 'iuHimBh 'CA-^'lal' ! 
K.u1wT% of>*4 Car Jears Bole in ^ ^ 

Fence. New Seatinaal Wiv^, Eree 



m 

m 



Fence, New S^tiaaa] Er eeted ■ . . ■ 

Felice, Steel, Trains Protected against BuUeia by 



fence. Steel . J rams rtotectcfl. against rtuUeja nr 
Feery. lee Bcejkmy Car. Kaj PaAseader Oiikr 

se. kew! I'nitex tardA' tn! 
rnrl B inir Pevice for Piano Begi[iiii.i!ra 
Fire Staiioji. Di 



jnn 

enver, la Houjetl In B ungalow . 



an 

M 



Foreet Fire Station ort 5 urnmlLaf Mou i iL Hapd. MB 
Fountain. Water, Pravided Jn Prnnt cj BiflJduit- i li 
aui. Furiuce oj Design tor Stump Bu^Eig..T! uli 

Pimiaue. RuLjjv. Auuime Hear Tteimneni Tn. . ■ IW 



iAa iiaj Range may tM Hemaneled to SuJi tJne'H 


Flllt 1 




Qr^pe . 


iricf C«nc«fitnbK^ by FrMFinE' HeO 


it^. . 


111 


9ffl "'Gracel 


Erja..*" luatcLt ol lirac«r-v Siti^rc. . 1 


a 



Cjuiier. Mew farm o] jiLwiiB iJifr xcam inttara 

-..,... ... j . . . . ■ . . ■ 

"TTATpT3Tii;iiFFiTyr™niiiaTyTiEi53;i5lilii;i7777' 
- - 6 y Fif l Th ----- 



Hpcae ImpriHoned 



iMih CjHlIwIaT 



~N.aftenianjluo, tjapo. BBoivii in~ Liaa JHutUIUMr 

ftia Hvenr . ,.....-.. I ^ ~ 

Ho^Ht Pla,n-..ResidencE. Concrete. BuDt at S»Tv»n 

_ . - ^V^l , • • I H ' ' • ■ ■ ■ r I j.' I • • •.• • ■» I ' Lt 1 I ■ • • • I - I ■ I ■— 

aal Irrigatiori Syatem, New, in nawilli. . 

Juak tram Hatlle Kielda. tiermans Ulter MnoET 



SIS 

Tin 
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Len^n cVo'o!. ^'ew CaJiforiiia PJaait' wdl Utjllje .' . 

'brarv Has TreJcpBQne liLrarBrietLafi Hura^u- 



m 






ocomotiT^ ModeU Puil* hy BOr MethaincB. . . . 



MafhiotTT Sutaxsi^ -jatinii inrupgli StreeH..., |W 

Hill and E-sorrsv C-rHyi: jn Hjitjlt PtMiC CigH. ||S 

Mai] MniieK Rnnsi. like iicda in Colanies - BK 

Mail. Nen- AdcelLaniea] P ant for H^Pdlim; 8H 



FConUjiuad cm Rl 



JV^ufar MBfAffiftfw iq^Tixa- iw^femtdms; does not Join in “oivttmg offfrs/'onii empfosts nd jpimtBFi 

to itCUft awbocrrjMfavix. It is for sale nearf^ eiKrji juimcfemfer in tht Uniitd Staid and C 




[ContentSi — CcKntmued ] 



W 31 , 011 LaTjt Seal; Gi?t Uic-Tul iDREruc- 

tLDB ■■■ijriiii.iiiBiiiiBJ! Iiripiik 

Ma.ti, Rubber, Gajdtn ±jaB;« UlilLeqd for Making, £U3£ 
U|]iE MunicLpal., FUnned far Nuteiti- 

^ bEm taz 

Prill tiaLn in Ruck £^r FutiniE BU 

Mutarbeat; AriQDjed, IWjir VjiIlLu Setn 

in IP-PPlJbpl .IBIblDJia.-iLJP. IP-i-IJkibJ.-. 9^_|_Q 

Muturbaii.— -PuivEf Crofi WAKr M H^IC- 

a-HLnutE Clip . ^ i ■■.... l i . ^ ^ .s ... j . lj . fl.4S 

Macor^^ele^ Comlor-ulill TandEm Seat E4t !!M 

MutuicveliRt Ie SliLetri<i:l frum. Aif DeUcctpr. 
klovk, Ptfyir)|E PiaEb tu Fnl REBlia-in Ln.,.,pup 
Music Still Printeft from ''Furacbed PIb7<4''.,.. 

RbvcL altd Prarlicai Things far the Hame 

Oil, Vatuable, Is Tnpp±i.[ bv Siisa|il± MitHod. . 

OMoi. -MJcujal, tfl- He Superior Ept Harden 



:n« 



Bi£ 
BH 
iifi 
am 

UeB 

Fanstnj).FAej|iE EitKiuilian FrJturEV, BeeE,. ta Be 

PermanEiir H6a 

Pier. Cbicajja's Municipal, Nearinp Car^LEtian.. BOB. 
Fladnum, Piaperries or are SiiMUeJ by £sperij.. H7fl 
Pofcelai II Faut-UTyr An-ficnt K^pfnB in Chjna. .. BTO ■ 
Foultiy' Clock ResuLam Device for Feeding... *1 l*l 
Prune DatheriDK HBchiiie for Larue Drctiai-ds. . . 901 
Pump. Aeid-Praol, Deugnerl for use In Mlnc4.. H7S 
Htilha^il Cr044iif.K . Cj-ktEs Hari'L^ade Tracks,.,... BT7 
Ra.ilr[>ad Lacocnoiive Crew, Life Saving Appara. 

eue F(iT .1 . , . , ■ . Bfl£. 

Railway Syirem Test Plant, New. ASadeJ «f Ef. 

fie i....|.FB,B,i ,,nrBiri.|.ri, iij, BBB 

Ra.Eor uJades. Machine for Reiliar^eniDf? ...... , BAB. 

Reaervpir. UllUied. bErves be Dance Nb1[,,-..l., BBS 

Road Majkej. Cycling Club Used. HaB 

Salt Reda. ^klutO, Plowing Up BM 

Sand SiftEr, Electric, That OutvrorkE Ten Men, B7B 

Saw,. Hnnd,. fur Cutiinu. Metals.., B£1 

School. Model. Noiuekeepinj; Mechanici;. Tatigbl: 

in ................ B"* 

SearcliliEhts Flnah Mfnanaeo acrou Panama ..... BSiL 

Setnapboje, Street. Hat InterlockinH Action BjUI 

Shim Hloek, New,. Is Ddade in Convenient Fprin, ffilH 
Ship, Ocean Sutte/, Built at Inland Lake Port, "in 
gb^'e PoairLori, Instrument for PLndJns. ...... . BBfc 

Ship's Stability. How DeterTnined, by Joaepb K. 
Oldbam, M. A,.. ail 

Ships— SteamEJi, La.rj;e CoastvriEE Are to Bum 

H?il Biz 

Sbipa— Sleamers' Sidaa, ikluirtino witb Motol-C^ar 

Lights B7B 

Bhipr U^ng PantiBui Canal shouLd Signal Ap- 

prOt,«h r, . r- . . r. . . . r, r. . . BOR 

Gink, Riieisen, Refisse CO’llecior Built In Azl 

Solder. Nevr. for Weldinir Aliiminutn Farta..... B£ll 
GpODgt, Fountain, Devneil for Vuiouti ULei.. 

Storm, TropicaJ, Hew OrlEant- Swept by. ... . 

Gtsiet LojDpG, UBS. Have CIdcIce to Control. 



ftai 

B2B 

m 

Bid 



Streets.. Ci-^. are ClPteil W- Chlldreo may tMay. 
Giftteber. Hydraulic. Made Eor Hoopital Uses. 
Submarine '"'FH,'"' Pktieeial Sldrj -^F thi ®akP 

Lng of ..-...■j.aLjiB.jiL.Ljj.jiL...i.i.i).i BAH 

Sufamarinei.. AtlttHean Bulls. Cron Atlanlle. .. . dll 
Sun Heat, Each 1>By'E, Ina-trumant Records.... FI 1 
Survey. CaudLan. Large Trianj^Ei ire Used io. iSB 
Tarjiiet, Hew Fiyusj!. Made Fftf Trap bbyoirra, ,. fllH 
Tel^hone □oint. Compact Field, Uaed by 

FroTiEb SlZ 

Telephone Toll CaUs, Simple Device for Timing. BJJl 
Tile, Builditty. Enorntuus Nuteraebef T<ece.... SgB 

Tilt, CeTEsent Drain, How ALkaii Affects EfCE- 

Tice, Cord Layers Aid to Wlthsiand Hard Uatge BM 
T<iVh, Amariean, The War's InSuence □□, by 

Searie Hendee - , , HI 7 

Trap, Rabbit, Made of Wire Nettinr Bid 

Tree, Tail, Maebsman Trims with High FoVret 

Rifle IM 

Treta, Evergreen, Shroud to Protect from. Sun. . BM 

Truck, New StMrti. U*ta Coke aE Puel .... BM 

Tubt. Bnlluoned Hotiyr Car, ReBemblEa Huge 

Sausage 

Tu^, Powerful. BreakE Ice for Fishing Fleet... BM 
Tunnel. F>pa, Baek PUlInc throiigh Auger Holes. BSJt 
Typewriter, Portable. FoidLug BLand w Devised 

for am 

Vehiete, New, Roller SkaiE and T-oy Au-tP 

bine in j SM 

Vice, Swivel. "S D*slgn*i,l for Beneh and Ms- 
cHEp« B7H 



War, Eun^egn ; 

Burial CroundE oi Europi‘'i Fatlen Sohlitra. . BBS 

CbanepaghE Dietricl, WitJi the Allies iu 4m) 

Dead Litter tbe Osound after Teul^n Drive.. SB 1 
v*B Mnaks, Fii^hters with Are Weird Figure, Hta 
HoipiiaJ, War, Gay Ltinddn ReSo-rt Becomea.. JIB4 

Italian Infantry Advancing in Alps 3EB 

Italy'* Advance m Aljw, H*w ContlMted . . . . . *Eg 
P7iHners Seen [□ Catnps ol Their EDetnlcs.,, Ma 

Races, Homelws. H*rned by War ^ 

Siiaaian Capital. War Dtsinamtatkill in.,.,.. BbG 
Slavic Lines^ Intereating Glicnpies behinCj..r m7 
T'eutans during Th-elf Fierca luiutrrn Drive.. ftRHi 
wir, Curiaoia MabeshiEti of Seen at Random. Ml 
Winter f^uartert., Abl)k^^d'4c1^. oE Crar's FaTces BAS 
Weeds. IJsmf; Chemicat to XiJI aloi^ Rallcooil.r BID 
Windmilt, Cmstani Spttd, Rune ^ettric Ueni 

tr*lor lift 

Wireless Mast is. Wrecked by Htkvy Wjitd..... 9£E. 
Wlreleaa, Talking ACrOrs Dcean with, by Joseph 
£. Murphy , 153 



SHQP NOTES 



Automobile Brake, Repairing.,,.. 

AuipiTUbMlp Switch Key, Plate luf....... 

Batteries. Lead Siorage, How eq Mia ELeeE 

lytp for 

BcltA, Hotnemade, ior CycJecar 

Bolta, Fdi^ilkttOn. Cultiny 'Threads oo 

Buzaeri wilhour Contacci 

Ca-stera. Atiathihg to Ahgle Iron Posts 

Center to Face and. PoljEn tn Lathe 

-Clamp. CsspiBipr'A 

Dial to Locate S-wiog of Oil Ci>ck Cuitro).. 

Drawing Dutfil, PeritblA. 

Faucet Lever 

FiUet Lines. Aid in pyswing 

Fountain Pipe, Drinlipg, Cover Eor 

Furnaces, Portabie Fan Outfit for Cooling.. 

Glut. Worklisg 1 ei Idaeblnej 

Hammer HacioTer, ReinEoTting. 

Hairaek fur Cloifaei Cloaet 

HuIca, To Remove Barra Enrni... 

Home, Buildlnjf a! 

Fart IX— Interior Docurati-uni 

Key Se-ktA, CutiJng )ri Ta.|>rr Holer,. 

Ladder Eiida, Reintrvable Spura on 

Ladder, ROufld Rutijj. Flit btep f-vr 

Ltght, Hall, Two-Way Switch for 

Liquid. SbiFtluy Conti-s-uOus Flow u-f -with 

Lusa .........I .... ........ . ... .. ...... . 

Luhricant-, Lathe Cehttr 

Magneto Coupling, Homemade 

Paint, Cuverinjr in Pota Dverniybt . 

Planer, Larye, Uciny lor Prcji 

Planer 'Work, LocHllhg P-Otut Oh to Set 

Gauj^t 

REBmer, Hakihg Cut OverniaB , 

SereeriE, Window, Siretchins on Fromes.... 

SleEl._ Clkanibg or Borat OtV ...,,,,. 

SteociL Long, To Keep from Saggin];’ 

SiovoplM EJibuw, To Make 

Studs. Threaded, Holding in Holt Cutter... 

TempJateE, Ecoaomy in Makinj; 

Thiearding Toil FOr Taper Work... 

TooIe, lleBCiDg Tipe of for HArdeuing 

Will Board. Thin. Si iRteinig 

WEndow, Automatic Draft Deflectur for... 

WindmvB, Washing Unt^peuble 

W4«d, Cutting Long Square Holea io 

WorliAhop, S-malL Farm ................... 
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AMATEUR UECHANICS 

A-sh Tray. Snajipe^ Shell. 

" ^ ■ 'Wt:' 



M 



Itookcaie ■□[] W-nting Desk.. , 



Q4B 



_ ng _ 

TtwHiofe at Mark AeourntElv 



“KID 



ir. High 



tJornn UlEBiieT ..... -j -HM 

Curtain, RalAirtE arid LawarmA it PiitAilce tE6 

LariaLns. S-prtng .KuJIer, AotomatLC atop ]or BBl 



Dies Eor Calline Ortlhoof j. , , , 

ElecirCEi] kiap^ment — McBsirnn^ 



■with a Lead Peneil. 



Kesrstance 



"5CT 



PirepiacE, Blower for. 



_M1 






tCmitieiita Ccm-ticiuod: on Pntfe -S] 
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IIAVE y«u read about CATHEfUNE THE CHEAT o1 ftusala— tUe aultum-hafrcd 

** qiiwn — llie tiutifl oi rocfianee? Was^Jie Hte jjreac t]uet:R -ardent lover — f^ithlcsa wife — ntmer 
has told ? Was she twenty women in one — more- tjeauthul than Helen ot Troy —more brilliant than 

— r*n)rc ritiKleji!! thjin -CnchcrifH: Jn Mfidici — jrrc-il'pr 1 tinn Otiecrt PJI^Iv'I'h ffi BlfilflOj “thin- niyiriaji whe 
eojin: fTi.-oti a. nUk]t:a[ G^no^ii duchr [0 nilfi' tiVvT a. Wild Huasdaiii C^Ort lIUl Li Wilder RmiiiaD Land? What i& the 
trutli? The atpry oJ her life and cvn;ry nthcr character in hiatnry ii tn be fniiitd En Ihc world-tBItHUB pabJIfaciCm 



1 




^ FttEE 



Ridpath’s History me World 

Dr. John Clark Ridpath is universally recognized as America's 

greatest hiaLorian. Other men have wtriiLen histories of one nation or period: 

Giht>on of Korne. Macaulay of England. GuJrnt of France; but it remain^ for Dr. 

ELdgotU to Write a btatoryof iheetitira WrirLtl ftoiti tbe earlitfst civiLizatiu'iL duivm tn the pnesefit. 

Never Again Such A Book Bargalni 

We ivill name out special low price and eisy temto of 

payment only in direct letters. A coupon for your convenient* is 
printed on the lower corner of (big advertiFiement, Tear off (he 
coupon., iMrite your rvamr and nddrcH plainly and mul now before , 
you fcirnet it. We will t^liII vLni 45 free pac» without aq v Db1ij;atit>n 4^n 

your pBri tU buy. Th^LC wul Rive lome Ld^ gr th^ liqlen/liH! illihur^ 
tiana anuf Ulc wcnd«!rtutly style ia which the wer k Is wruten. 

OorpLin of sliJe CD!ibli:3 ustodiiq direct from factory ta cuisLitHnEr and 
#Ulhrs,niCKi'flJiEiEitiu!tLnu. WeBmplDV'nDaREnt!i, n^rdou'CREll thmujitihotik 
^r«a, sqiherc is hd aacDts' odjumifitilaji or bock dciilEia' proQts to my. 

Six Thousand Years ol History 

Ridpath takes you back to the dawn of History, 
lonjr before Itw Pyramid? of Egypt were built; down 
throuRll Use romantic troubled tames of 
Chaldca'a RiLuideur 3.nd ASij'ria'ii' maRcificence; .ri 
babyJOflia'fl wealth snd Juiury; of fi-iip^k- Jind Rwna? 
s^iukiT; cf Mcihatniincdea culm re Bitd felliiehept tu 
die dawn-pf yeatr^rdny. He cavers cv try rie». iyvty 
■uiKHi. cTETT tiiDE. Slid holds you spctiboluul by liia 
worvltrful duquEncc. 

The European War 

If you would know the undcrEyin^ causeE 
wh^h liace led up to this c^rtw. the gwai racial 

antlmthid, Efic CamitWCCiaL HVLjlriEfi,tbe5Liiijf ci pLut 
detests, th^ v.nultinR' rnnhitHKis- far warld empiiE, yi>u 

will rmjd [bei'u all ia RLdbsdi's History of Uie World. 

RlOpath’s Graphic Style 

Ridpath pictures the great historical events 
as though they were happening before your 
eitca ; he carries you with him ta *tt) rfif battles ol eld : 
loTTiEet IflivKi' aiu quenje and warriora; ti> liLdn the 
Rarnsr ^nnte; tja marcfiacainEt Salndin and hlsdork- 
ukLAited icdipyvers; to i.»if the atiurhefb BEA-* with 
Drake; to cLrcuinnLivLi^te the Qkibv v^ith MaREliloji, 

He cdeei1jLti» aliiarlHTiif iblcr<vt *^itl' vuiiTEraf relLibil.L]r, 

WeSTEBN NEWSPAPER ASSOCIATIQN 
- rwira<=ft 
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triUi^PiiPEii 
'^y A550CI*TiaH 
‘P/H. »■- Jil'.VKH, iw»l. 
hik. iiKimiiiiiv xr. 
CHtrLACO.Ju.. 

'^y Tlcnt iiiilL ''lihdieeMt w 
pmM et hlijnL'Ih'; 
bljldrT BMbi- n prl4,cfinlhiux.E 
dfc Ni^lcnn,<lsuj; 

|,l .Mh(X -eitfl In ■hlKMI. 

Cn'l --eu hir tvll Ol VtOT 

frSef It- hnlR PIlMpln ElMEEb 
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for This Free 
pIIe Booklet 




ei;r.ilainiiiij how lo ect into tho 

AUTOMOBILE 

business 

AND ITS OPPORTUNITIES 

fu«t M«l| th« C#wiMn Bfrr«w. 'nds bL>&ktet ia irittt- 
atins afid ifntructiec La Llncilif. T.fara hnw can j[Et nlL 
thin [raipLTij[ for only H-5. l-'ill ouc CLWgion below wurltc 
a da iL now. HundT-eds 1 l3s% leamed. the 

AUTOMOBILE BUSINESS 

JIT U nU C I^urma: Their Spore 
Hi nunc Time By Mail With 

Dyke’s New Idea 
Working Model Method 

U to t hnt WF bkTC HnjtFfi haodrrdi' pthnr" 

Isci} tli« nt'«lT bii»lxiL-tp Hnit u, LbAutTf-ub* — irlka bad no 

liEV^EflLU HILd wll>:l k Ilf w nci Incirf HtiOlJI. AIL AUiO 

thx.n Tiimnln nnbf: Tii--ir — > Olin^t nilmjf Mqn ili> 
fcr pm. WrltF mif n-,f,rj~‘/ivn^iusi, iVi iV. 

The AUTOMOBILE BUSINESS It Grawing 

Mdt» h wl p aMilfrjJ Aail LIC P4^'. xJi> 
glKcr tT"Pi=^f™-^'rr-«rP’«M'l' ^iMBA^rtuia- 
H|»I U'* I'lHT 41:1 lei-TPi 

Ad .tuco JleT4LTVinB Li 



Wr Aiulsl Sto- 
dtois Gelling 
Aclnal Drivkog 
ttprrkflrt 




ncn u ru«ti^n iirt— h.|«irwirk 

wttt&AU of DdJniiMnrati 
abd TM-GILIxiv iTiit-L fHni. "JCHP- 
I iij; LIn^ pri nn^H," ClliaL''i A.hO U^SHiit 

itf d[iiiT9l'Ui^n.lB wHLvh: 

1 -MlQll Inpr rwKiri** T mH ■ 

cltTk nbl^ nee iDDBtB. AIkf tLn< 
lNb.li 4 c I folli3iri^1 fQU.r EaitruocEnu, 

tCiLTCuil H Kiiiiilif BhiTh OBd. Oinwl 
IllllZ LEiA AphL nuiiliJL ^^^13 nMd 
TfirtlM faiHt Bimbh.,^ iHib llh nruTBi 
tlilH Bn-l ptanT ni’t^r 
1 PD m JedJTL ttui lUU- U iblF JDIiSf 

luuTi liji' 

DYKE’S MEW IDEA OF TUGHIHD 
BT WUL WITH WQRKIIH MDDELS 

Ub Ebui'i BtaipdalH fou ijtit [uLuitl pn«c- 1 i?fiL 
f thii Hi'tun.1 npi:>nlLOiL BtaJ IriftFa ULOTU 

ebHih ^Ti| <rvD|ij friiB fefaid Buin JEjwilf — LL 'b iiAfV 
nnil 4ii.lr||E. Yf>u- drwi't hiP-iB In n^Ddjr h.uik WijCL 
cfcl» KTHPB — J’dutA' /ArT*iw^ A.V :i- 

ntr. Drkc la iht> n-rri'io^r or thoArMtom nf 
■lU by naEl nicJi Ui'idoTa— taMm Hm ri IHtiln. 

Our Employment Platt for Students 

TrVTt-iCn.'Ul S^ira of Wqitic bu- ^tc^flilo HIDM1AIT12 th4t nn ntb+ir 
■f-inDCJ bad« DAliMlj, h vxt fur LLh HLuiiniTil tO gCE rlmrfett iif 
jJtar firasfSfUi' SSKt mikJC-. 

>IT. tit XiOl bi-wn IriMjlifipd ^ 

*ii1ip]y, tBHrk, iitLL. Mi^h nUTtb-^AHM^iy I 
Ills LTrinLrLBfcMil hhid l^ril DUl^ Mpplv dm BBil jiulil iuLiOil iho 
rin4 hfw-ifc rwi nRtJ*F Jb AlUOrfC*. Nd icdlirr Rl"n "■illi HuCh. 
OEperlonOC tf CDilai' t-OHulLlaH'iiEbt^bH. 






y jiloTieFr Lni'caitoo'i 

nSu'vJU bCriElLDlap. 



Mail This Free 

fqhMl vt tMariag \ KB _ _ _ , 

Coupon Now 



Om. iM, m 



WFOd me Linui \ fftr 

h^ikliilalyMt iimrSpy ldn« V J! a'!' 



IVfirklnH Mnltd riniirMi nail 

4«itLmr>innlF nTi'l pronfK It li 
untlcPifiociiJ I hm misbr no 

i!AjLippilic'iUH Lii MuJiBg fi3ff CfaLi. 



Aifdrtii 



\ i.n. 1 - 4 rb«W.iBH ^EL<] iHtractliOlin 
l4K-]fi fiu^ ^011 mB 

^ tlCil qil thki tniinaMH 
V ODIt <1S. FI]I ETUb iHrlldTIB 
> nrvirhba □ i4itcil— tmbOD 
It nam. 

\ Qyko** CnrrBB* 

V M«iid4inc* 9eh44l< 

V qi HoIrtM'Inii 

■ ■■ - \ ■!« 1H, flHlidg. 

Lvylvj Mo. 



( OoDtents — Continued from Tnags fi) 

Calrl, SnrfiF^ MjnLn.£ fai: 



rare iii — nsuvnic ...ijijl.iej.i.jlji.i.i.. 

rmniaB Jaaatd iof l/se tm TjiOle 


VP4 

"BBT 


IrVnliur Ranrl Wall FaBlEiiinE. . l. ...... j ..... . 


HI 








K^]^E Sbarornrr. Tublr. 




9u 


Scccta. FonjEIa FiriTT 




Hi 


Strfwi. vn(ti fliilB. SrkEi 






Kiiiolgun BCd t±evf to UR± IEJ 

T3 — Tfip C.liEikp buH PjiUlBTn dif N Fniil . . . 


913 


Spoan Altkctim±nc ra Prevenr Cliild ftam Uiiag 
Left Hfliiil 




Trick— "Mystic Clirnbinr 




til 


TiiTje. SttHlItry UfaBlllfl 


V HI 


vacauia I'aia. rLo\T iq B 


iJkE 


:mrr 



WJttli. MjrSleriOiiiB 



9E£ 



Patents 

ATJU)wnii:il | c: Hjai^liehr D^Htceop fTHJ D|mHHq JTOf 8S> 
AutoiaabitE Tifek, Device far ChEckuig 

BCb O-I ^ . 

BlpTygug with AmmpritLnn IM agajinei ■. 

Hrfjil KMriJ. SHrtimfy. 

Dgpr ripld 






■ ^ T ■ - ■ ■ ■ 



lEclTilP l jEr afld TflffrliQaE Cov*r. COTrtbiflaa . . . . 



Jtp ]ei 
-*-nf n Pnoi 



m 



□lin. MozcLe Suniiart fOfi 
Knitt a^r[>Ea±r . I . . ■ . . . . . 



9ES 
"HI 



Ltmoin SquEErw 

PJiQpajuapili, Attoctiment Ide. 



I Mfhgrn aift^ 
ilJa vnED Hin 



CWBMUcd. 



Jo ri iagEd 

i-lEd, M-D-tliT 



Bprlin; 



VtJncJ E- WETalr tErT.--.. 

Qf imnevHU! BJWwr ffftii], 



tTEftt.. citr: 
Lilfaitfl. Erl' 



-m 



tETH-iblE ■ . - . . 



TvTM:v»T[tEr Er-«LiiLi far 

Uri^l^rtow Indicaim- ... 

Watrr ripcp, FFPEi-ProMr Hoii f^r 




MEN WANTED 

OFFcrparE aa Br«k«niEfi, EIee.I' 

trliE McilariKicBH 3 jm 1 calurad Tuloi PovIkm. 
Flru Cliua fluaciBJif Riudn, Dimdi^P put 
u> to 1150 -tiaanlh -withiHic. 

iicpcrLeeni tee »n*f* wi n rtai. IMIiii<iMy 
fli*d pMy4* aii-H . * a htir IPti^ ttAOMnfjr 
KsuIchm bEAmiip tilt T.^L' 

pHybtliHi VH 



l^UCHlJi>m nOyiiki Ftyn 



HMLWAT e. I„ 0«.t. U. lPM«rM^«Uli| l.d. 



CIVIL SERVICE 

pOtitLons are in JiLI lUTtB □£ the- CDomtir. Gctnd pay.. i?twdy 
wark. life ]j«5drhNiBi congenial nuETPUiMlIrRB, prerrUKiLHia oa 

frifrlt.. slnart bcoiTE, aaiauil vacatkia utd. sick lEavie with pay. 
Mapy apiuinted. Roilh iulim. 

pull. Nnirlj da^dili^ i>c«itl(in3. Cufnman adiwL 

-filuCBriPP luSicifijit. TdIL in foTTTia t Laa und qa £3 tiDfis used, by 
the civil Service Cdmmisiel&fi free. 
COLUMBIAN COAfiCSE', COLLCCE. WarliiortEm, D. Cu 




SHOW CARD WRITERS 

CMH $SO TD ^00 A MDIlTH 

LEARN FREE! 

We will hrnimS ■ llinnumik mam in Kik^Lw 

(])ijt 1 Wrldna »■">( ly-ftHrlni 
frt* to Imrminw Dw f nion iijr^ii will ■pui- 
f Jiiu« la •Morl'niELi of Aipti* C«f#n. tn- iih 
itlibUi proi-tictaE- riirtlFulnn rat nouip 



iEiE.^m coLon cPiPPAu-y. mi-, W- k. ti eoj tisit »..b.t. Mf 




lift n»tftwrtiy*B tUE-TnaB f'i«na PI»jtrarlij'MyiLrir 
Yfu itim Eultp^iB Juyt a taw Itaunii, Ihwib^ |: 
11^ lyilm ii ta tiriipin t^'U pliy a rail nctian li 
pIkb «t innT Wh I.Tfi;--'. Whrtl^yT>*"-™» f**T I j 
tr mat, TU tokta jwi tt uiay jmytDiT<E'in 11 

'“Hanwy 0>Eh hMnnlw/'^'WriU At' 
■uxprutipticii.il(nr tprnuiHm [.MLiBkMikik 1 

iUU.CHR1STEH.EH^ ‘“’Our nf Rkkllm*." ’ 

iRfiLaii 19^ S«b WyJiryiji A*k"^ OhicflEDy EL 



LEARN RAGTIME// 
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You can Break the Shackles of Fear! 



WKut Thii Root 
Teachr* Yehj 

Huv lu-DTcnniu TiniiJIl^. 

IIOM 14 L<iDqLfee 
Iduir la ' ' ncnc.~' 

Hci'p 10 •Stixitftd *’'y*ur ovni*'’ 

I lav Ui lua ptiipLi >\hj have 
aJviyi IpLe Inliricc Lii. 

Hv" 10 Jord-Op ■Seiwronr!' 

^oLr. I 

Mil* in ilPiJ irhh jih^Ac •» 
nhtlr'Dni ImcH- 
biuir b» ■iKEOjrullii' Ibcc viii- . 
ljurxuLoE EnuniaEOb. 

ECrm Di- '*t\k 1^ LlK KC4-' 

EEO^ I# ht F4fC<riuL i1^ 

IXmiIiiadL 
H'''*' rflf 

Iftdc^liaK ^iUi Lfi| Intr 
jlniT Id caIoiLt uiL daIu- 

pi^ n Uiit inu- 

iUy f]tt:lLje4 
iJaw 1u lia&uh. L'ciTp 

ap Hf |!l u niBnol. 

Kw lu Mvp WurrjPt. 

Ifov Iwwm 1 hlu 

i AiaCHJH Dl«tli 
Nov iu- scat drl iH tyjipcrhlU 
UUi. 

I |ov tn- Eve aAaiJr- 

EFu*- dj- ni3inrAih p<rt<# 

fcl^v to KiACJt TDBndi dk 
H-iiJnpu u nvll u In tbc 
|[Mlh 

tL^w bo- ilrrclun cuun.ic lu 
ECi>w W iforvIlAni!- CAr^m- 

-olBfll I— - 

Fr-M B» ilbrip nlil Umf hdbib 
i4 IlHJlMtoOi 

ICa^ bo Inixm hnJlhy. rlr- 
|L^, uauiipld ifTulc Urmia. 
KOn- fV flar EnH- 
■ctiTilj. liltM l4«)mt]lpi 
•quUlin, Ni/UrC- 

luEkni Labe- KIk nke^j|^ 
ni BTirr Buriaa] ua w 
miiirpu. 

Ilm Hi nkid- il4 rrivrisd -cfa* 
urrsci lH pwr Uiiiil iMOil 
v1r«4T. iIiTiaV' kimI-ho^ 
jau oiatlu.'t. 

IEniPb» IvTfik D|Hn ihc iliuc 
10 4 rr*w mriiUlal ThInkInE 
— rnr^ III T«^ii=jl 

In A4iMliLiJ:iC44 

Flow ba liUza lhi ^a.v 1u *bl- 
llwetii-0E AaLiU. uL icU- 
cxp34^CAi 

Flow u b» fniE iilrriluj 
lilE^UCT 1 linzia anrl aiv 
Ubr4h»nii»iritf. 

Jiow 1a dnprm 

ifour pour, purpuic .toil 
IKifc^r. 

j 4 ivm^n I'Sit ^ i vJttrPnP ' 

urnnK LTi"'"! HJi' f -Hy f • 



Do >t]id lack CDniideiiQ: in ineflinR other pcc(pJe ? Are tou Duoncloiu oi 
anoOier'a peT!»OR.1i<y jiiu^ your own] Inch pf ttP Po VP'i fcd inifflliortn 

otherji? Arc ycn* auDoraltifliw about aflythlruP Do rou worrr abwJt 

your ]ov«l Oinaa br abtrul L'Othl iliOna ? Arc ytui afraid aiVn‘i»i;hLii£ Otd 
ase? seem to beUinded Iq' iMlty fears? Are you friitliteiKd. in 

imbdc? Are yeqj afraid nf your ability ta ''put tliinicii pver"? Are you 
efroid to assert yourself in your hemp or io boRinessp 1>o you foar tlic 
epinwri of fitbein P H^voyoufbccouraRC'Of ynur eouvictLcinn P DotluoRS 
that other men Bfld wnmeti are tlolaa NocimJ ttlo of aceom'pllBhm«it 

hyyou? y(>ii afraid to ffo In bbolncea for yourwlf nr afr*ld to tnhe 
1 1H ri^ha you uavd to ? Are you able li> bruah s^e all DbUaLltA in Onler 
lo arrive at your dexIioatiDn? Are you conscious uE your power, sdf. 
eonhdent aud eufter, demarul in|r what you want, ordo you staridcriuiiiniit, 
bat In hand, and i^buit (or Jt? It any of (Iirc tuhjoetn eren touctum your 
condilioiii " Culture af Couraue rriLI pxo^'c a uoaseord I 
Fear of self— feat o( people— fear of fho future— fonrof thlasH-ftst ftu- 

others ('worry^ — are what keep treu ard. nomen down wheu Lbey sboold. 

and could be on ioih 

Hu CiHit until thosihaokLoa Bfehfokcu— net until fear in diruionted— not 
UuLil COuraifeis prutierly cultivaLi^. carl niau OOb'iO LlUO lli9Hy>vri, 

“Culture of Courage” 

by frantt Cbanning t^adilatik^ Pk,0^ 

llua Fteat wurk by the faniDius autthurpE'' fku*sr ol Tl'ill * a<iinitht wlniw 
o^nie rniiki. milk Jarrm, K.ijyre-, sfiH HrTKKiii.ii*M^» 3 i ItihpiriLitiii^J Ijook r^mcn 
BHEjelr adiiionltl’iei ^lU lu " ndirihy Vimm reari** and i^i 



'lie 



- ... - - C^unjrefluj." 

[natead, Ltis a praoical eeune Ln Aum to overo^me each pnrliculitr hind pfhnmaa 
Enr, physkalas well umenuLto which me ais alLaubjecled. It O'litKinaactml 
principles Tulnii Tnetliodh and ewreiMs w|iLcIl any itnc -pin tiiilr tpllpw and 
beeuiiie len ilmcL tiiemc'' 1ci^ liimn. mure AiiLijcislul — ten [iiu/ts liappicr eIuli yrnr 
bod even dared, luyfie. 

A Qho<t- 5 catteriiig 5 tarcliligKt 



Xni "Culture oE Conraire”cheaulJinroi«nB upinto Kimerd the mojtinijpcirtint 
[OiiblEiiin u( eiiMencet he (hrpinB a ekcijt.«atia[riiu' Heuehlixki hitn tlw nEiailnm? 
ihii have sealed jicuple Iriid rLcli. hcldi ot ble; he [eats awiy the aifaw-and- 



Euieainrr enlanfflenieuE mhleh hu heldinen andmamen in luhjictian ; he pulls 

cilT ibe imnyliiatiuivereated mark? oE n.-wriiiua. icir^ lupcELEHiLzeij Hsid_hiiimhoi.Es 

mhkdi UalJ iHxn liRvu piT^Irmcd [lis bi-Hiii'jie bethel, aw eausantly dinisird leio 
caper eirr the MJun jlutaeu: " 1 ’ed aEraid,'' "1 drire not iiti." '' I haven’ll the 
ahiLitVi"' c1Cj 

At yoo rludy Itni. npw ryiEeni, ynu wILI leirn deliDSixly Inym- 
Keososi, TtuiiiicliE, AiiaLsnLv, lud fiaiNty cin Kacter to ihc hiaK 
heavens the senie.ess viuons nf tear tlml arc uu^inK nantlcrable 
loeaeii. CDibornuunMots, and tailurvir 

TIe^ b«i>l; wih siarilr yitu, wILL awaken iPalnj od rtoouahE that 
Buy eaitly uliaace tlie enure course of your career, just ai Lt Jiai 
that oE thousands dE other men and mnnirn in *]L whIIu id lile who 
havB Jeaemd its wondcrEml Uatk-tKinv-hdidJit s±dti:U. 

C j 3 'While piibli'.hed in IhhA tiirriii. "Culture 

^aDa IsD [noney nrCi.iuTa.xii" IracMBpielictiiiTH sriii?in 
lEt eourafe-bsilUiuj andcoeitiihs EHore tnaieiial ihan wiiny US earre- 
I' spaikdEnce courses^ Ji bu L4- main dtvisione. and hlhtou poesi. 

I PEintirully iMjiind in lulf-lvather, IciiH lufi LcHi'cs. IiIm: rciri^le 
priiii— yei the price iH Oil ly f'l.i'iCvaiidl wc are orrenne 1t lur nm days' 
euiidjiideiri wiElioura penny Erens you La advanre. 

Sendna nuney- menety maLI the coupon CDctokiivr jmr business 
cord OT civiag a reterence. It, aEbtr yuu havn it in l|i»r mirn homci. 
t™ Esel yon can afford m.il tiE.pmn thi* v^iiuia'luil. aiilde ui a 
bcEoadvr lue. to tkluica wortli mhila^ acii^li back. The exiini- 




Wliat Rcowitr* Say; 

'■ Fri rt I friPirff niii^ j*irKl' 

^In Ijid MKiliicfl 'likli iiiikt 
iL mirUiali niHlil lu tfuM b? 
nv."' DmtvlLt Aliurmpy 
CXKi^vlA, U|i 

"It Tti?- 

mm «<■ hvM- K ihc- iim 
hru^Ful litndi lut Emfi di4v 
iLMicilmrlfc." — F. 
HJ£i. FVn. Nril- Schmjk 

IbLiucaiuLiA, llLnn. 

" II h rr^^mnenU 

U'l <'iHVL4ijy E4kH 

hebJ iL"*-!* [. hlUL^Ucl- 
Lb*. V. 

"“it ilufif B^^HAlhdr »t1hi|- 
HifkL iir uyiiilrid' I H«r 
COIvi^LTmdd: Ur. HoiiJiIkL ^ 
I. lidilo* MinJ. Alt 
L bcuher ] -cuL uj tfa.ari n& 
ETUUr [omi chiLL **-**■ 
Mill &3vilirFM IfOm PJIHtnl- 
llu \hlM. IvifiJI bfln^ 4ib4HiIi " 
-J'^rri^ KtyMbli- 

idk. Bk. 

Thrw bmkf 9I1^ 9\ prJJ 
miM M 'ptfTztflpC riWIttltl' 
FrtMlY* PCOBiWi'i't llilhd." — 
A- Ai Huilhi Ml Dtp Firm, 

" iRiK-ImfJ Bi mr chiKii.! 
wnil W. H. 

Srriilhi F^.. Hall, 

.bLurln 4ik 

"'I KLd ''CiBUxrt qI 
CtUF^g^E ' Ehilll "iAhl LmTehiBT 
IU4ljlhi.« liiiy iJ^AdiA. Tfan 
Id- Ih^ ouPL binirTT brlbuLc I 
EU C47 Ihe *tlK!ik9.'~MC. A. 
UnakwiLc, ^tp4F||i^.. JB. 

''CuInJK- qI C-Lufb^' h 
^ li clcVr kmbjl, 
hiValifiL^ pmcfiLii id 
lu 






iiatiiin Will Ujui!tiayeec4[ ywa penny. Teir oot,ff]Lin and 
lu^l ihecauponriEhtriDW Exlare '^^ou turn tkEn yuf u, as 
thisanoouncernent may nut appear in tllra tnixidne aeaLn. 



: ALSVJi. 

H-iUl IhE rl-h. rilf tliB^i itie 

kliij. Ihs ujhiinv. |n's ah 
inipiuHnn imim ly 

rnS. IT PO&TIFfES ALL 
0L,At^lB,''-F. SCinlcT Pc- 
tt-fh. Rei. KuIet. tVEs^x 
Cvllcur. Cotuisbu, Csjliu. 
''^eIheeL Ii ^i^Ic trr nkLcO. 
asTiLl mE umh.r irisy hir «ne 
ul my litnifi. Pr. ItrilrtiE^k'i 

H-ETlii u* ri«e4|i>r » Jfiy 

-Ubi [ hart r^tt irld be 
tin lineloiptiiciil 4l ihr 
^iTlAld.HrAiiii 
Eiretrit LeIssi by , 
hIniKiL' —CWti-jr Fehipp 
EWanLIiCuE^ Pnb, Cs.. 

liDLlikai htd 

HcrJden. Cr»tL 
(Icntlcuien : hlQuo 
send, me n eopF ot 
Oaltnre o( OnuTnBi“Dn 
apf-roTnI. I nnreo t-n tci 
■Htt KVOO or rematl thv hoolk 
>f diins 






IU pp. 

"%lS"Pelton Pwba Co* 



A'rriurc' 



AiidrzLS. 
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P^iPULAR MECHANICS ADVERTISING SECTION 





Earn $125 to 
$250 a Montti 

io the Sttain ETitineerTnii fieldi Prfpshe 

in yiY.TT n|U|r[^ Lim^ Ei'ir ^ !^l[lrrhJ]‘!|i or 
M^rinr Kii^jiieer’a Lkem±. or [im'ituiau 
Liicii>HT. Theae Ereat b<»hK, 
lATiictii hy 27 apcTci. -conain a'lL 1l-r in- 
fornianion pectajanr tp- tihu iJiih wtll- 
Iiaid v^^rki 

Steam Engineering 

IStfi rAfw, ?i1D IwkM; 2StO flkuIntiEfu. FiiL l m u phlBP. 

.; h'uiiiivdK TiJiithif uhtfi ud MmuMi. ilnilHfiw 



riLt^jmn, . 

bcunl In hiJf ml rmnf m, gvirl jlnannC. <^tv«Tn Uii^««riEtl«n uid OHn- 

ci*fi df luciarkirir bHovrilv# aivl cuiliM RnfXHa iokI halin : iJ;K otrar 

Dd ESHitM fTipmu P4rpfnr4r Kiri hip4CKrUcn :: Un topwEccTralim «F ■ 



_ _ , tnwEn 

I wwa iHTPr siba dtMmnbp. mod ini apglic&ttin pt iLhs Kid hv iFi^Er 
kc RdrifwafcivD. EcmpRiR^L'd ur, alE. 

Examine Theaie Deeks Free nl Chame 



Amf:fl<'nn Trrhnlrn.1 

I'kiXff* Hcd CrErrwdLi4|! r^rm EwIoMrirw bihc TwiixA; 

ban. I vin MJH vILhlb T dirn md U.4I i. rrun^ txiIu 1 K«tc 

nt.-ttr -attainriiv E n"IIFF ud b<in 1".^?^ unkF- 

T1Lk3 net <ki pui liiCiliulJp i^id. SKc^hi 

flrt’VTR — 

AiariKhin>.,, 








You Can Earn 

This Kagniflcnnl 

BUSH 

MOTOR CAR 




And th« A^sney for Your Territory 

Get a. tar and quaJify to make $3000 to 35000 a year 
and up in the Automobile Btislueas. A Postal brin^ 
full details of this Krcat AutO OHet". Write (luiek — 
before y CULT territory is taken. Address me Iffee tJiss — 

J. H. BUSK, fniidtnt 

Bush Motor Colleger inc. SS^iiwn! 

HDrih Clark sinat anti ChJaBoii Awhiu, GHIAA&CI, |MU 




full of undeveloped power, capable 
of maateripg the forces about you. 

If you are net getting full mental 
and physical efficiency fruiti yetir 
amiiid And body, the wires ate cjvinsed 
SOmewKere. LEAVITT SCIENCE 
fells how to devalnp y>nur dynamic 
forces, get [urfect adj-ustment. Lta 
vUe! irtfiSsBUe has ]ielj«tl Odiera CO oaniplcte ae-lf'Tnaatecy— 
why not Y4VU? lie in ittnTnp!; hrinjEi tliiit tiandoOlue tG-pajije 
dc luae bonk. Write to-day to 

C. Frjnlilln liiidct. IL D,. Salle MG. II W. WaeUiGlDa -S<.h CUCa«e 




Wd nbMtliil^]; itukea.Tiico' to uecli ifinrtliiiMI oanipJorr- Ip 
otilj' tb.ir[]i ilkSH. Will viitt iMm In rpie» iliu« ]■ ymir ii<irii 

Iie'iiii^ iiei mslliir wbi^E^*- ;im ]1 t4i. Nei iui'iI Lij F. 3 smil iii-tmlliH 
M wilh filil Hj.'nL^mit, in mu? In l^nm. 

— WJHjf *o wrhe— tu rfDd- rr*fTtl«?i]. i-pf+dii'. 

&iin. TUlc^l ILiJfd-^no iHTH-mrai— n'> ■h4*1LrvE ni- Sb uhw 

S fcnsH. He* Iciih^ llAtt df p*im3 iiipi t«i U&ly iiIbHi 
iHTOolA<rH Lfi Uisrn iltiiL y-:iii hKTV llik^nClru }^iidlii1i 1 blti p^ij b 4 ;-h 
xL YHiiir ilMihSiili' rairn.iiixiiiE. Tki* f^’^Li'iu fvir HLiJninjC*- 

nipli^-rfi priTMfl fjfrn-«rn*^i nL*uH|inpt*r rMpni^ro Biirl. rn^l- 
r>knd mcni rDknl--terK tt4cii?ni i-inpikiMBSi. iHf-niTT 

ff'lk 4n>l LvnfSnf'n bcil knd wnnkna tu 4 f now Jeiirn. ^Iicnb^nd 
r:ir lh«ir nvii UM. Ik«l BDC ^4.tC OUmtillUAl dnUy iTHi.'^Eau^i 
an vjCIi uLIiit s^uLhitji. dor Hrx-Jiidil4« 1ii>]iL blHk Kniili^ [«>ii L|fins 
IfKlnr llor lenlm^ijdJis 



. CblCAOvGorrespiKadEnec Suluiols 

g> M9 DnJty BlJU.^CniCACQ, IIJL f jg 




uvulp It hiHWHld dMVra r>M dullPJta I’EDfOimtiDn fieei m. IrnTga 
piir^iisff Bl Ft:l&lb)0 C^ted Whb lilTup iinr i|il;i|rii*Ti(0 ngmarliirw- 
ItlCd- to i±ifti KJtf Pnr^viSr.ilii fclur_srMi |i^prrunr, ^Armi'r 
nx]uTn 



ri.|H-TiunEif nxjulrrd^. (iHlny f^r H-TilCQlUi, IM kno." 

Qrt gH^lfipcnijiCTi t^Elia«alb m Xhiir> h'.jiiilrHnXA of oor 

wr -iirnlrv FLi!# fct ir-in X Rwnh. Afilr^id ■ wie -I' rQi^, 

3>H- HAT1DHALULESMCM*a TRAmiNfi ASSPI. 
CMcxcb Haw YtaHk SxnPrxrvdqc* 



T^K iiJ.nffTr-iA-iviic. 

U;p driB jvr migru- 

plhAa arj] r< ra p i.h |.w r* 

iV-? * irt 





A DETECTIVE 



BajU fmTn plSO.OO to 9300.0D 

perenoDcbj trjiTiH nerld. Writo 

•Ca Tr a K UPlCp a K M ElAllA Cll J , >1 U + 




WE TEACH VOU TO 
DRAWACOOD SAEARV 



UijRl Arl Srhaoll rrtfMiW hHth yDH fcO« W dia^r pfOi 
rWTif— "Yrt-KkiA rOL IpfrF* LOi ilm^ a [uoil ^Lu}r n vciL 
FlfcA£Ti£AI- told iWMAriu, insraucTTidH 
S^ody riirrio^ i.'oiir R^uriP ilior }f vn jTA-!^- fa .If.r^ 
,Rm'jvj-vx TArj- rtySf Xft.-. Anln.MPi^ [‘Kfii 
* ‘■r^i BdfpJ "r p>r4v^ wilufp dWscdlj^HL 
■sd DnFM if* r>r ^■JvLn.hd nIoAv. 

4Avns^«i^Ea imJ luxJ 

WfliWNeTOlf SCHOOL OF **I 5i.&iSS?».VE; 



Public 



Taught at Home 




rrlt» f«r OQT U |>uhllc 

1b BlL'UU'tf.S ilxj', 

I t*-*i| msi4 wq 

ponebl, -Knrinplr. poukifr, Tfl* PH li.'ijnj uir r 

sudA: -iwr vMduuTT— wi^Msoe rur-iliiV lAiwri — bc< 

Lxr. W* bm traJEBd 4urn' 



I Auritopds bT ju. i*rw 



{ UiB-ri— OHHP^I^ 

MMLiraJi.r|-« Li p Eulfa ■ fc iuis. 

Write Nfiwter fineclal Offer 

M. Ruf.li]. Wj 4* PH» liri iV-ir ui™. 

Public Sp^ealcir g Dept. 




LKARW TO &E A 

Show Card Writer 

[InllfDhied DtfOkiid. IIS Id Us B Weeh 

Pleaniuit. Faionalinr- PrDifitabte' Wbrk. 
Ejira money jf:«- hrH ffW teSBOtia. Expert 
teaiClIeij [leriwaal]/ by ouii]. f] per 

EASY SHOW CARD SYSTEM 

Dvpt. G. IdBChubbeht St.. NEW YORK 





POPULAfi MECHANICS APVEETISTNG SECTION 



il 



SENT FREE 




LAW 

COURSE SENT FREE 

ON APPROVAL 

Not me pamy Gtt HMt sn^teEt onmite. En Uw— OHInalriaa tA 4 

l^cteen-vofaBaE law IkbracTr ^ niori CHBpbtE lltin.'iy of ha. kiad ia exuI'- 
eiicEj.aiiJ itn fiirtt lrkivb1i|iitl£«oos:4Jeflf,™6p«heftsiiredi*LaiiM»ortbe fwr 

hendf posilivelj cd tdiacuE^ 'n'itniMt any OlfllgaiJud. kcuilicVW. Vfw hajit. lo m 

tills munA. dammE it czi[i(a.llyu pot it to tntt Cainp 2 rE itmtli otliErcooria, 

It^oiE'^in (WQ dEcldt, Jditl toe coupoa ehi'w— K et tbe detills of liilf 
stiitlW offer — (□ filij uW you CHOvmtboiitt' ^ ' 

|r«ft| Mijciiliim. 



. IkSiIq S- Dcniiiyi aUiud oeM on you 



Get Your Degree by Mail 

No □tliD' BciucJ CKE] t3 Ensb^ 40 pSet oE 11u 9 liatizrti Tlioy don't jtrf send eheD 
tbdromllKllnotm iWdiptiiiiMlwItll (be foSj lI rTlrtfTTsffTg C[jivcfaiiy Coui« <n Ltw. 

%eET*n<bqrii*J hy ikf -SbtE v{ llliam (« t wfn <>m «iy irt^nbK tk* 4 tEEW SkUh ^ 
1 a«m ill. Ow CHfH- stiijpem IB 4 la pu* Ibi her cuiBJjititiu b uj iEiIjl Ihidi 
r»« tid b PH* v4 rtUyiplAr latofltk Iwi viHipDt ciiFtt i^rl ivt an TonEnfol.. 

Ja ■ iHEnt Dvr ^nrucHtHni at LmHlor. UirfaJcoDj iwlr di «it of laurbceii apiilleiiiti. 



uliAioA vere EUE«nfpJ BEdticaqf Umh b?ha jHUMif lum' fiofodfi NoLooia of tbe 

J.s!*&llA VLUdAUtA HlkD tlltorod. Uu OEUUlllJlillOa'iAjlHL Aomiiie IIm d|rM lyiKlKt, JatM- 
wi>rn ETwluiifU't^f leAijtd^ SiaJilanl; n \ nro tj |jiw fl tJtwA if TTihM BXV Bomn at tnn n«jianfi ipHt |t 
pur BB fci- n™t oor ix^np! on •rppn!'»*t. Trli^hiKSt^blicaniin. SpdsfT jworMlf fllHoltiielT toA 
thii El the ??T7 HBt iipnie-itacip liw ^uira olinn by any BibwH ui tlM cooHtry before oti^u- 
tiif y uvcretr, before iptmillDf a. pamj. 

Free Gompide Iteurse In Publlo Spaakine 

fvr hVj- of U 3 Cr Df N. Y-, <Cc. Ho «t±in' cvunrlDo h~ vfv Fldl| IH QpdlJ UsIM Fw UHhu 

Mail Coupon — Offer Limited 

Jl rfhJ n* uaMbt. 'JiMfc yeuT «UM e^Mee aa tke mohm faelaa. aad we «0 ferv iad.be hIuia baI] Ml 



^r^^niiTre vE ■•v'fl 



eir«t<KL W#EWW«a.«Lr f*«iT** ll-ll 
will MTb PU BdrieB 



“i 2 S'£ 3 S'** 

ta *>Us-tiliu^*rii^^ leaa. 0*L4«I fWlr |o JiV 

rm» jN^ pHin 

I^AU£ EXTENSION LrrnVERSlTYi D«rt. Gill. ChJcBSD, IIL 



.IiLIKh. 



yiiLnii' 



i-.RAii.F extension univehsitt, depl om. cucign. in. 

ricBH rrad Bie IpII mhi Irulip* .nr ii»E tire im iijiii^«l- 'rtilicviit ^ll**Llop 
FLewEnu blHI* EhP I f^Tl I*;riiri. l^tKjEL; tpEBlllnit Oliurrt: iDOe. MIlE il EuflJ GI 
^lUT fr^H^ Ih.^w ^'l 3 li|itei tu Ebli Lr%v>^ 



Coupon Brings Details— Tear Off and Mail 



.Ufii^lnji t^f/fial'cr It eilifjiirtn 
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POPULAR MECHANICS ADVERTISING SECTION 



Power Plant Engineering 

Steam, ESKtricaEToHiiie mul R^fiigeratiiig EogTHeriig 

NOW EASILY LEARNED 




Nouf the Most Used Efigineers* Librarjf 
in Existence — BiCfftise ft Is Best 
The power plant Js one ]n which the 
ih&csLpahleeiiffineer depemls entireliv' 
U||K)[1 hifVisell triunin);. Ifis nnspciTistbi]]' 
are Lncreaaij^s jfear by year— likewise Hia 
income. It Ja a held Iti which the demand fnr 
cempebent men is never fuLLy nieL 
It ie no lengcr poEsible for the cnB^neer Co 
cEiinb to the higher places through the EcnoivL- 
edjje ]:e tEirough practice alone. He miist 
study, but he must study standard literature 
only — hooks written from actual practice by 
practicioK engincera^ 

The Power Plant Library covers everr phase 
of power plant work, including a complete aelf' 
edueati ng' course in MKthcnia.ticH Eugine Rujd' 
niny. Valve SettinyH. Buileri, Piped mud Fipitif, 
PuEUpi, Shafting, Bcitiitg, tiovemora, Elac^ 
trieiLy, Tin- bone' ■, Refrl^feratlan, etc. 

If you are a power plant engineex or expect 
to become one, any one of the eight voLmnea 
in this set will be worth to you the small price 
wc tiro asking for the entire library. 

3.^00 pn.|jwH at tor bIaj 

c-iua — f«c U for Ihc bc-Eianer >■ w«-1l u tbs' )5000>|i«r.>' 
rau cluEf HDirDBEr. NattiEiiji in pfnver plant p(r3ictiire nf 

today laoinLtUd. Nottiiiic Jb heyoiM ^oar uhderBtBjndhLB. 

ITpnn Tec?itt h >1 L'oupon WO Will oerid the set 

wrLxh.ina' fpiittatn pounds, duTBCs paidi fnr yovrinsnec^ 
IbiHn. Ymi do mu oHUjiate vouraeit in anj- way to purebasc, 

l■.•■FM EXAMINATION COUPON— ■ 

B«.L C^,libe„ S 5 S W. sail, Se.H.ni^ 

Cmlfclmjcn;— Shhillif FlVir tlrln voliirTiM. Fur^iy 

apipvdiuiL ]E iUbfu'j^^ry -jlirr r-MIliinlillHta. I ’■ill Md tun Jt in rnn 
di sn uil Ihc tq. 1 anLr tl Lbc njlc ut f L v=r IiajiiIIl unlit [ ii^vr tin 
joIe# -id Ihp Lno^m, jlj. llEnuL uUatj:l'.:cy ! wiU i,dlr Hut afilniiini 
iiwiicrinn. 



Sl(lliA'l-Ll 1 cn. 

K uaiiEKica AnnHisi' 

Cl¥t'j,^l>STA.Tj;. 

Xamii op ILMI'LI^VEH - 

H-n-HIffli-HLl!.. 

AtMI-K{Pi^. ..r.U. ]>•£. 






■■ UI. ■ M 

V IMI 

m ^ nril 

f tntho-puulin^ 

' tnyour ainKeficE.n^ 
lyot pn^todo Aiw^ 

IpHiI- rcitjr^ 

I The Haoh: aitup 



r H nuFftwurt-^m mi 

Saw Msj'v .cn^'^ V II 

"tr HfV^BWEJBtrtTrtiHT" I 

jr 1 

r J tvtC .u-vatyKi>P|tHi W I 

52 M. Ihla^tTlilla.. Pa. 



fflCPie COLLAR 



State size on postal and whether you 
want cnilar like cut or low tirmw lafle. 
nEVEnSiBU CimJUl hrrl. u. eralnn, Riau, 



40 ALPHABETS 



14-,000 COPIES S 01 .D 
Spdn & Chamberlain 

123 P, M: LEEteHj 3 l. N~£.W yqre 



Content*^ 
AIikIi Lcttp»] 

THcurfa OuEiiaE, 

CaadcniBdi di- 
|l¥.ndEj, FthiEir. 
ih*i|nd Pinii ltE.|irj, 
fiatbkiH 

CendfMEd, Ji- 

pindc^, [latiflL 

FEnrr, [iiLk*. 

$Ei-ipt; 

Arc lu I lu nl . 



Postpaid 



THE BOY ELECTRICIAN 



FcaetickJ FUiu l^it EI>«lricHil *nd Appiu-fttuiL wi(b 
an Ek.pi1>iiEtioB oif Ui^b Pkubcqilcxif tverj-DEj' EJoetrJeilr 



itv ^LJ-JLKD r. SIOXGAX 
i7FWfr>.iri'.'Mf| tln.F .V' 

TT"T + ltTf • il'Ty ■p^h^sr^"ij 

i 2 . 0 O;l Fnil#lidp H.IP 
lliip ti. lliS huA'tcuFiiirktF. ih# 
belt IlluitTutsd, UianuHtoarrecr, 
fitu.i iTiiii nii^t aritdirtaiiFiE^ woH( 
«i tlie Bubjcct tjf efertrcclty, ita 
UDCB, b[m 1 EntMicDDDOlir'jdl niiEklriK 
St kwiui nf ijniclically el 1L kinds rsf 
fliocUfIflU ll|n^ll!lbf«l that him 
been praLiieed. It aLsoi telle 
v^ipy cLr^i^iy |iow Pi(U- 

tetsare handled nn a loixe auk- 
MdikMin. MtvFrwCAHv. 

tXJlMHQE U£ i SHEfAht CO.. UO^ON 



U Yod Are a ShaUow Breather 

YffH m(tst ccrfaiiify are in Pieed of Conscicrus £i'o- 
lution id hacOfKe ftrity aiiife oitii hape fhi Ivndit of 
living in fall, Why IIpc on Infcrmr Irfc ieiieti ytJft 

MY NEW BOOK expicitnS Ihi- fut}?Ki?t lusty l 

— ^^ 1 1 — If ii03 tienny ^plaiTi^ 

tsVOrV. ft leib a/ the ddngpn and after ejects of 
extrdse and conscients <krt> brenlhing., My free 
book rvifi prat's of great vaitte tQyoH, 

So Ac ittteetifjtt. So katrr emsirf taiSlpowir otkS the sitr- 
t’tnt'crir ItkysmiS, phaiiaiogicaS and muHlafr ytui cisn.. 
not tiffoTzS Cff be mtimra my free booi. TI''rijyt far it iodoy, 

ALOIS P. SWOBODA 
t 3 t 4 Aoollen Hall IVETIV YOlEiC cmr 



PJcofie JTfnfieiif Jhiji mThi r Jffi'hvRip.f 




POPULAR MECHANICS ADVERTISING SECTION 
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Salary 

$35 to $100 Wetkiy 



llii 



E>U. 



IlKfiaK- 



w^m^rn utciHi to-cautOT Ln 

MdutflHT tnwrfiriiijaTi tnh:n uf llid 



iniTni^n({ 

■Mpw. If 

Hduclni: - , — - - 

bW^lt tkeHlMfl ■p» n'lwc? *ra 

*Elt ”ri^alh1I.'''Thiin P«m 
1)7 IIhf bin: 3 iui:ii1k" T1iP 7 DFetf*i»trH!- 
«■! p|^ lb k£f1h k-dtT#CtlL 4HJHJ 

cuTT jTilW# abtai”hl 

cuiat-Hi I 
TMrtfj j1 
ukiAA b^pnilUok 
Vmi mh >■ B>a aun wN» " h ii ■ ii*^ Ypv «iri 
WkU# ii^’4lrKL. 'Vm Cflnta ^ H 

Im^fume bh*iIm mM fw^w 

^ yiW ««1f pNbi Ihti fp|i^4i *■* umN 

hMM« Btfvfl nN hftaiKEMd. 



a jpi III n 1 1 iiadB *1 4rtLir» In 

N l■IV■ BtJnrf fcocaia« to 



Traffic Manager 



Can Get a Pocitloo any Place in tke World at Good 
Salary, Be One. Trajn by Mail Under Expert Guidance 

T e li J 1 - Itll pttOTflttllicfenS of 

L.EI QallO -LiraOUaTefl CDaEdiio!itc:qtUF bccunirdon. For Lhjacfllejcst traillcniaDfliECj^iia tsatterfi'bHitiA ha 
LJ _ fj D' pn* i*i/vTi w. ^ rorth ot **H o e iMsl— tlnifl 1» w'Ofk nnd nt hiJiS inlarr. Ttia prafep-Kna 

1 lUHJ ■*■ ^ feprrjTBiTqpnt. ItrrTwfl bctterjuidpjiTi HMHB mantrCach Jfraf ln:ri'>.'il*fttfi|«Bi'i^«'l»» 

iliU i«fwJbi (fc In AnwitM. bLoimv i« n vn^t llqldr Reccotly cnncteJ MiHlwai 

srhllnl^fit^ifl-f^rriiEwiFeia tcKuinUoifi* snu li'vratfivatrOAlria tMuakJuiB of p™ poaltlOT^ 

JVS? Baiidrcd^if tlie^-apoflitiarii cn.ruiiaLr(ywbc CSIcdl^cauHllmie in a ekkI ic*relljf &f ttunr 

f tyalHE ipcfii, Tl)3Bkpf tbl. — Iha ppt*cTit irrciit Eumncnn WiUr, 
Ihc i^immerict cHf a pari of the 'WDrld. w]Q rnpiire Thlm ifrciit 

tonh; i4-ll] rF>(fiEl7£: tlbiMijikiiidB pC']tiK'KVtF>i>u:>l[Ta|ItpnMiB, AiPCF'[ca'in'Ll]lnEE^tG''BuK:tM 
Lf thna cbMgee. Nuw ia ibc ti me to eoter tliin piotfeaBHii.. 



nMuxIral lr+flie--k ■ *«ni»,c.Tta. 
«*iuw^vf M-ni FBiiLi'hinil liirMfc ibMn 
** ifMiluJ ■MlkattoB of IfalDn 

nr« iruit u-«tad rgj.rTjiiM 
u«n 

ivB >irj^a fla*Lp l OT Btrb -<4 bbvc-n> 
fHH ihay urr iiia-±n. vl ibn ^■udm 
•ibislDMi. dr pmniiija Ua ■•ml tn 
uiary . 

You Wai Uke To 
Read Theae Lettera 

■ lja prutHia. ASn. 

IhotMlnr wbarpLa hi nzpLidv^ hnr 
wrid klftllro. n.n^.mM ■ pull lE^ 
nmA«l ilj«iimlf.icxl cnwfk«- 
n 



Simple— *‘Pro6Teifl5fve'* Lessons You Can^t Help but Learn 



Ovr tpirn' trj' rTn 

J* I'tlii thm4Ti (t’T irrii'Ji ^bnnt, TtlU. 

CtiSIe iTiBnnE^F tn#!*-) '^pw— and our csTcrtf 



rival trne>? iii»<*)rrrB >nd braes -nsturlB nba 
UBths toscMEa-mntiiini jprt 111 " thinm a 
»^1IFt ■ 



ftr^n Ffn Id ddFEC fh'^. 



Aluidtutf BFt Ji<tii-M' Drasirca — am qutllQdd tacilitBiia a (wiLlauaod 1« ** 

[hS l^liEl> :^/n^^h<ir« Ll.UUilliid CBtadiLy lalMFD. With •* 

pmj ITilFpj; 1f7Mr HJiFIB P. putaiiL. 



uijj^ bplifr tSdifiirF-iiA vlll bi imur rn 



7ft 

*fMPI 



SSTSSttb 



llJJT rwitBUfia' ' 
oilhilffcif frwncaB 

Ins ■Ki**'h*™n kii*J"^K.' 
lAiMiJ" la-fawr — 

IHUf WM |hi M4b; ill 

Ttrt 1,* Fljirilll.k.ld-- MUl.l^mJii^. 
iFful IniHrmlm flrjnrrtiini Ji»i«4a HiI 
rafliMi. Wi pnrvp in -Hir Ek«u— riIHII 
■ II «ui fiRmliiL vrl I ibiPT yuj cLi 
wn ha vn*d ii’krr— rtind bcblE^ 
hiipFMi^D mabi FDSkd-'^ 



An Unusual Book FREE— 



LbSdIId 

E n I n D lioD 
UnlvH-uEri 
Ovjui.C.ie? 
CluHca, J]L 



fl' l¥lCTrHF*MII"1*'*— 

1 nlp^irDMl Irl^iJ VU BTilUli vibB^lLlf jO |jl>iM jiidtJ dU«iWC dET^ 



ikA 4 iiVi Lnd«n «ilp in thtBOi 



ll*J.TlC,'‘'lhM b»l| *1 
-r «n4riM^ 

u[ lAb^* Tiitainfl-, 



.. f %iiirDMi| Irl^iJ VU BTilUli vipB 

; r».qfljiJf<i7ra ^ 

~ — ~ a I |i!dHi|h|«uh bJf^E izT-vrknei. U mbin br I. 

i|li c^mlll,^ 4^n'Ln anlmt ■ Nni* 

■L-n Diuu DwtuvriinH bm Em 



:eI ^ VL'^l^'r^rn jTvq' ■itm."'' TlilMiiibii nn Ea 



Spt^ P* *i prcoE abMJt -Monr- 
‘ le* ^.1^ OTA ia TKiyni^ 

-Jlh^tailk 

crap uE ~'JV Ttri 

p^l^a iB 












Orfupillpi. 



USUlEEHTEHSLOtl ltK[VER£tTT 
bfpL'Liss ii]>. 



dt\f 



. 



Trained Traffic Men 
Direct ITie 'Grid’s 
Commerce 



P2c?r« JfertUua- fopHlflr JfflcTmnicfl 
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POPULAH MECHANICS ADVEETISING SECTION 



STUDY LAW 

AT HOME A 
Become an LL.B. 



Only 

UsKi 



Law Schaot of 

'inti iit An$ot*fca 




Special and Exclusive Features 

ttriiJtrmcom^hLm^ i-Hi3 A±bMl Ui* Unhfed SIMl- 

EHnlWrirv of faa^nlnr o-f LLL — fa|^ cnrro- 

■ p^^doncih Ci^^LV 1^‘^+CltKl I n V. S. 

Jtai Kh«i>1 ui'J gifiilf lime- intifucnlon. by mill. l-bu* 

frrli'4.-^ pi^lni ^ref 4l!4 cdui-cMiia Jciiurci Vj Ika EETEdilMl 
daalL. 41^ Law arliv^ K'vlni; m t'jLI J-ynr. Unrvonily 
4.:ni*r«Hi b-r hMlnf 4* 4Crai1 iiculi 7 Df QE^ ^ prnmlMnt 
Eo iC!|l¥« pE^EnlCCi OMLI k-n' IcIil-*! dd QItIME 

CDiih|.'lT4d fa OrriM^ arufe SjiaeklnXi ^ tcojiiri" 

liLO vilIIl ILa Lbpt ccurae. 

Written Bar 
Guarantee 

We xlni an e^t^n-liiin 

i<-n i>ur 

■rludEiiU riv paiB bee esuiEikJ- 

ucInilT 
Thtf iramlhTn 

a HKuLar. LhBTfiiauhiT nc- 
rsi|nGzod,baru ladaEjnllpgaori 

Ln**^ XflT bii ’'ihdiLil--.'" 

' rvrrViiXiiiilCiiMi delMfl." •cEO. 

Jl i-f cu|i|^ lIm €nUri LLir>^l!<r 
or IVa Hew •kilrertihlnj' 

Tiliarhlcp larc^e 4H'I (oenmciB 
4 Ii?*!> ifftr4e-n4 4liH->T«i>mv OuTll?c^<clld>:Ti<EDrolldiP.UABL 
■lid oJj^Ettivu unjtri an Lsria.lnl. NOT ■. Olptenu. or CorlldlL^D 

Dlra«l From Clo$o-Room 1 o Studtnl 

If dli!^ ^7 »4 kK*!] SiTT- Tq 
■ n LL« cindj krcfLool til'd ng ihji 
LTi r .q-Tt-'ii itE njl lO lil-< 

Milt'll "E'r'EllE'liiMt •ire'll ind 
■Us IU 14 kq- rowr»*L 

Cu r E 7 ^ri| •'^F ei^'IH'^lBC 4'3I‘' 
^IniLkoa || tiii Vfi!\ Eh«- 
¥ram Laduro PSoiMn ta JiiEUiC(Hig ■nog'b, rom.plfrf- pnrj tn^n- 

fu~i(1|Arr ^if ^tvyir-Aa Umm f I’^fi ■'ki ■.■ih < 4 u:F uUcni 

ZAl*7^arr4Eiiti A?L"-LGiifc rari,irTu'i 

Cli>‘iOi^ like pin or C'^r CPUtid k? iiiu'l Li^i l-nlib 1 u our r#oJ|ienc 
iL-^OCl »li>'ra li'- TiU nnlmdull rrr-difc d:c all ivork rii-t.' b-y rn^llL 
ihir ml>li nL trtaiul k raco^lxej liJ ill ilJkiirlinl. ]iiY 
lltf Uai-btl MalM 

IlK lliiiiili. rr Jyyur h. hliililr i rrl iwr-niiMnM 

liT 'CWiTHmn#4iE U11lrl|l<i httn. Htplud Lkwj«n., 

Un4ii||i'lNi Lii'. StUjHir< 9 , Yfv Ua>p ai iLii 'jpiiLi &nuinh..rri lir^iie. 
iTd r*^TF-t tiii^- f WLKniHd hi.p irlyK-Ut vrh^ ird 11 W 

EuPlIrtiK Ifcrlr drircu *( I.L.I 1 , Hui dtlwr Jiwj'-J# li" trim till" 
rimiTip Bi X wvWT. A. pirJixv JiJ'Jfii, lOiT# sf tti.r mriiiTx iliidcntii 

■ iTJ: I un ^1lrl.mi trHh. i|hA ecucri mid TruTB^IAnd ot 

tix^llf lAlT. It IP Elji Ju. b1ti3tx «t whu L xxiwM b K«4in' " 

Our Law 
Library 

rviFioitj nf 54 nviliirbH nf 
jiciicU!Bi1'a¥4d'nij ir 4 
T-txs ISiKikf^ ri.ih 

man Uifrlli'/r 

iiif±dir ^^^-crT«^.xlJL;lci^ 

4L bVlil fi IJ la'H’-bl riJtM 

■iKikl pnmrii 

iM HDCmriva C« 

•dpocnlly f^r Ibb 
floncfl od ih.B J4jDiilli>n 
C^iifae od I.DW., titr 





TJifW'l-’i Vpli+mtiirf s-hijFnti 



iH>^ I f nr'? ■ 3 |i^ii boii ta TK bo L?k p Lsb 1 1 iJi a n Id i'liti w r I c*_ 'Tlili 
la Cirtly idC Of luW bwnta r-i-Ff pl'-(iiie'l e'lrluE-lv'ly h>t 

■ loJaiU'i uriv. TA'p iriohi 1^ E Vi lli'>4Su^ ^HiaU LI^P^ (■^'k'd to 
kvt’jrr nr In Lira niuiiLij u>J ri^'tiL]Li Lq>liiiiJ^ Avajidlnv ^'ai. 

AfaJr Coupon Today 

pr.d 1^ ffir IUbi Bxxutliullj' lUupIralpd Pc^ipxcHii xcij mnpliLi 
In-'innuKvii. nic^ t n iI'mI't h «Ii|IijIA«i» tld* pift 

ii<Tiv lid' [UFiiln^ i»Ui: Ip-^cdrcirt-t-r 



Himlltwi Call«Di it Law^ 327 MnrllilnB SI4U-. ChbHiip IIL 

flpiitiriiim : If'ndip' hiiH xi 4< piaiir 3llni1rx1r-l I'jniprriiii xbJ fvU. 
l,'xrtlruLan nBinJIiiB jdue ntdlibduE txx^liliiB ^ mxiL 











Writ* DliJn Kid In fill 



/V™^C JjlCAirj-.ifl PirJJilfrirK 










KH^wynTYfcHs-ioiiiijiTt beir.jt p-tMilwl— Uiiv ('(rtA'i.li'il fit-ld. 
IUk lAirli li^^iici^ie £Uta.TM9 t-i> tsLart {»r man 

■rd waman. Ydu iit iJndtsI li.iTV-lcarn al our risk- 

CO/VFfDENTIAL STGlTETAirV 

Lilli i:l"A< IVdllHnn — riRKi-hn~ii dIiI Eo ELu biu Lhuf. 

Ij ^.Tii siie ■-:-.TL't IhOthiKlitrx itEp-sinfO Cfflt 'I prHjtjrHi ThniiP-iri^a 

rnip iq larH'e anil .^iii:i!J Lu^'i U. V^IU dhn □ Ij&llE^ ttifOUffSl 

r hft ri;'-rnrir^n'''-V Tt^iiT i! i.urti'Yi'x^^^^ ulafy'-r:i!f<iiiijlr nuCEfunl 

— iltd LfWiil iiyyni^ 
uv.ssr-l eviiTh:^- 
— ri vzliiiiiolBrHJ 

■nr^TrlUni-. MtTrldti -pHlq P • LtF i=-"E / h’I-bP »« riiiii»tt IwAiliW- S-jbc- 

llU-tr^, ari-.l . w# III.; d|i^:..,chfe^jrUn>i. 



NEW METHOD ^ 

■nr^TrlUnr. Nii^liici P • LtF i=’"E »• lEhiYit 1& 

tp^jhira aracyrTtafra tsiII -c*'-! - nl.; U|i^ ;-.,chfe ^jrlAiM. 

Big Posr^fon Wiiffe Lefirnmg 

trr nail. ifwtraWoPi Wif I l"T nnrwrwKli^.,rj'j;c«f^,WT^ i 



Bial 7 Kill ihforafc cvirtr ■■■4 h 
Socnlnrria OffTii HaFv-^k 
bf lEn atoHl ¥THW«tla&- 






U^^alady^ftMlM xa rarrlliaana 
pnL Bri 111. Lani In KMPnniliEi 

j 



ittf "i.tar I'l . 



-iDT prurnt «a r'Q Cwn-j* ~ d'l» ';^'Si 

r. Jralrctur a 



HErrirwj^-a ■nar^'zz^arr. 



. ihui. tvCiixAiIbcr n.iai 
^ratlcq 

4<,i>li|r i^iiirulEfj' 



_ 4i,i.li|r fci'U'Ultxp . 

^vcc^s oa MOKtif Back r^^ivi 



Wi Hrt F I'-r I 
■Ot^UiRi 



■"r""-f. IVfn'L ^■.v !’^p” 

;rjs iLT-uii^ii-lDJur tuw- 



tili-k'ii ppj ■i4"i" 
BckiIj r " 



■prrtiJImll- 

IrLI'ra Ht "•"■ 



_ Ctni flf 

rwn tiaili V**> 

-scJVD /VO irT.r.'Hi't^v.;- 

mojvzr 

ir,ir — #M waw! Witta Ic* pr..i^ <f r. -did 

1, ...Va »ii tiixji JU.J.W.lTn. '- l'lt*! A T.iu JlioaiPj. 

Ilril i i- ir;, |j kui ■i:-i. i.. Ifixti Mlwri^JlxnJ 
[■ilr. ..» mu- 

- ► J'jJnfii HroFil. rr’-'T. 



START FREE 



EtorlLaild rK£E 

mI- Til I ^•••T I' Mdril hv pr>aHd ai^:-' 

■{nrr<VFD k»4iTiTUTc 



qagzm+inir^ b-llAei 






*I0(P Typewriter FREE‘S 




GOVERNMEM POSITIONS 



•.|^■;J ■' .:;iiin. FPEE.uillli'iy! uldlEpkiii'^ t»T' 

rATTFRMhN CJVII. ki:hvi;c:i: s<:H;ot'>i. 

IK [LvJiiir I'lfii.'* JUNCITIISTt.lt. Sr V. 



:.r en I:. 1 Sr S r H >. ffT 1 1 vC" fc'"’ - * ■ • . ['j* pill » 1 1 !i r '>j p ^ ’ 1 1 1 it; i’ JJ 

■ lyllan uiiUL |t-vj ha-^r t*-.* • =jUr ■■ ilii^Mc Hk’^JTi "* i-^IN 

yivi ahr j'-l 3'th •■ -.al >*-:imi.i a !■ 1. 1 . Mm ni s. '■ ■ 
• In i'-" i" ■ Itt Trhrvr-'^ Tt^lrh ■rli'-i ^ - ■jvililaf r.f =: pjlvr t'ji 
I r: ..^£ YOU CAH't ArTQPD Td SPEND OHE 
C^HTTILLVDIJ get DU n CUIDE. 1r I 
i-i'.' MTC y-- "—V ‘I :llr- ".-...r =r .. |.-, i],i, llrOIIL 

L'B.ldTTICilL AITO SCICaOL, DEav-ErSlt.Ntn T4rk 



earn watch repairing 



sir L ’?^='!:liiinK:~7” T'lii can Icarx Ihit imifiii-ilc _■ 

In x krrv yuiir □'rn lioar ■ >' 

Lh-;^'^<=2 '3 I'Kiir: Jlbqr tub Bomplr:'' ■hrs courv ' 

Vlll IfliVA a n’.^li'h dliiili in 7. 1 'm.L -± |h^ -m 

ih- iii»':w i> . - :' xj.a- Of Ki'ilP •:•'.* Wti-a S;’'-? 

•■III l»e a -il K !ll.hl•l^^r^ .ifij : ^ -^11.1 

■ ?!!— r.i7;nil (ij 411 iSHT g==BiliMDi PVhillu:..- Lar !•_•; J 
^iibianFi. j 

o*r Fi»3s^. Mhiiiikita dfdlii Ml IriL g 

'THK IJrSiFl.MS VVATC^H ^ 

2y PrtrlF SiGcaE AmCA^ INJ.hJANA. 



UrLHjllir> ARp-il f ^r^r>U0ii^‘l I'' rv .n Lb B JHII nil 

BP Ailir-'s^ifcx-nB. Ifr*r. uii k- rr- 4? T1»*L« llU"*='?L-T5?ji'. l•'^•fi•;IpJ |f 
DLTC i'^Ln BI DTiuliiil mp^Tiirdp '-'•|ii'iir^M ■iikd' Ltir- 1 - 1 u^rl 

I, , Pfft DAY OH O^OftE 

:1 m bh.li II II [■'•n hr.'ii Im Lii C!'licra(:ii slimJ li^Jmr tnrvi]^ |p‘mj 
E'jii imhn raiiO E'.c^.r ik1 jJcT’i 'J'i4lC. ILSsm B Ii'k |.| 

.r.^„ ^-mn. 'ftV tiiii,' i ftt rnB liT ftxTil ^\w tTSH *«T 

CteMk ^'thl il/ulir'' Ti.. twi'oclr^ rr> •*- k T I i r-_j-s s i.YE*TN'- 

cha;.M. Wi lin T%a -Lclurat whh ■ HE1»4ni> 

ILLIPtHS ■UHHIOL aFLETTEHim: -h DFiikIP 
|Db#l Bp 1A7 Hi ClBJi Innel QhMiip, minipi 



MORE MONEY? 



POPULAR MECHAUICS ADVERTISING SECTION 








Only Six Wc«h» It Requirf^d to you for a 

poaitEon that will enab]* yr>U lo earti 575.00 to 5000 mcmthly. 
Eta you know that the defliarid for t™fned men far exceeds 
the supply!' The motiif- cor is today as large a factor 
in cvcryilay life and birsiness ac ara tha raifroada. 
Do you re.'^liie what this means f 

TIid AiiitaRiiA4l« Tr^InltB &cIhmiI KpnfLp^ Olty l« HH 
InptMtiilpri 14 b Kind In Iho Enlini Wnrhli UiLidiuitni. uf Lhiis ir.hnciTart 
in tlemaiul. Mail.V ur niir RraduaLex. arc ikhv lialdinR hiRli snlan^J iKiiidDiLS 
-in KTirnr.^ thethe laTKCst aulOOUibtle fAC!toHt4 bt Abb^nL-d. iinc In 

UuBiirtaa for tlirmBtl-VCa nnd are maJJbR biff mancr. 



WORK-NO BOOKS USED-NO TOOLS TO BUT 



■ ■ HBiil dl|y fiDA Cf pCMCAaLlLw; A Ch^r<^U||iiLT |ir.frr^4Bj Cilui 
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prmCit^'tlrc itadeolB. I WMit to Dulte It i-o Aflvy far 
fimkltimuF nWd tb^it Jia ]wefibJa ucnie can be bad for 
mt^ceeritliiE'iny n-DDderltilly iLbdBldffBr. BbCtkl* Pm 
IjbhHHi oiler I* lim^tod, i)tiM9d far^aly Sldayi. Aod tken 
nre- ml/ A liiriLted DiimEKr of Ekeee Inaddij to l>4 A^vWTl 
wwByfrec. -54 vend tiia aaupna. at ofidai. l^ttbe free 
Ihbiida tk«TuailT« T>Tuvt bow eBBy It Fi tor yw to 
ijome: an exytrt el«ttriclan by ipy mctlwdj. 

I Will Toach You Peraonally 

I will ki-Ta von iPF peiBonBil And IbdEvHiiAE AttoPtTai. 
Hal™ no difFi:n‘nr4 wbe yen arc, wkere yen. Ilve- nr 
what yon ikv I wiJ tmEm yvW bv jaait to lieacana aa JCx- 
pert EnlectriillaB capable of eniriiiis' ELbOD te A 

F«Br. ioftructiiiB la bawd cd my owp cjitcnrlra, 
pnLiitieak 4 verrday E^iyexience. I klWW JupE Lbe kind 
of tr^nibK yinJ 1’^ feo-tbr bipnaoiKy job. No needleia 
the^— nd dnidircty. Tfcdd^iP't'ka'rfl to Mllto amiPUto 
ftoxi yourr^^tair wwik. Your bpste- moiDeDtB fviJ do. 

Short Timo— Siiiall Cost 

YeUWQlraiTWfl»*i^DnmwEriT*T -^^1 hfcil 4 nndCT EDT ior 
vtronijoM. Uuli l«mi 'mik^ yfJD rvw* 4wb- Ziit tne u<eEl 
|ti pn HaiBiilUDBlT BlHTt 



•dMlfH* ITiri IvnmiLi DJI £JC 

jtdt MW m en KmulL U tO I 
amAJI tDlUnn T«a m gm^nehU i 
tlta immcTi 



:« yuu 

tint^ni falW pmCencS thD CtUttPb 
rt EiMCrtflinl Ttip 



pert EiMCrtflinl MTiP ™i Hi JrtU 
b* Eiu^ltefliii:. ¥< 1 ^ |Bj- iM 
I thill VMI will PMrwJmufl 



Write Toriay 

Hhd H.TtieelBHi imi-' VnumiF 

luMHia ITtm-. Ev« j.* 

tn- imlm? ttM tSertrl™! fipkl ikih^fuito 

■l]{>«BorebdiHmM'kKl>ly e 
t^-nTw] cuu^rL47pca4<W»! 

Tur Tkkrt. Avt a 



FREE 



^^^oiipon 

^ M. uj urii^va 



obtajatifnif ™ 7 ™ . 

iinei — wbllB thip olf “T la c^ptn. 



pdoo pf 
ul^ vtTer 
d Tiel pi 

A. W. WICKS, 

t i, 

-r Prex. ini IbidBr 

^ wctaafErTfliciiHiaTrEiiif, 

I w. WlCM. M. E E. €., hft. » II W. HinidliFl V . , 

PlM iJIKrtttiM'.Wktl ^ Chfen^iF, IWMte 

ElcglrlcrflutiHA Without abtteraiiTi vn pmnoin^AiBp,. 

(n F.lMcLriciEyilid jiiitJirmBrB c 5 rUUT 

n!Si** 

IRp ' ^ 

■ ■ I Bl PBBBBBIIB4 rP~~1 I ■ P* -y----aaaa>aabBBBajd.l aBBBBBBBBBB 



Addreaa l 






/■‘(fdiC I'ujiiiTo]' J/ei'hirRlr'l' 



FOE^tlLAH MECHANICS ADYEETISING SECTION 



IS 



^60 Free 



T AM offering an opportunity to a few workers 

to get my entire Drafting Course, (value $60,) absolutely 

free. Wiite and I will tell ycm all about it- — how* by my ayslsm for 
enrol] iag other students, you may get my complete eoui«c of instnigtioa withouE 
paying B penny in money. Almotf no time or troublei 



Natin- Ok oift^rr big' / nm mukirtg in fhta lainoiinc-iTnefit. 

I am giving asmy a ^15.00 drt\/lrman''i ont/il iciihoni iiosi. 



U 25 a 

Month 



Draftsman’s 

work IS pleas- 
ant and profit^ 

albt& a Biohtli 

on «Tdin«.ry uiary. 
Pooitwna Dp?rt lo intdliicnt pt^n in th« 

bcJitSLirromi Jingo. are open everywlne-Te. 

hicci Die iM±ded. whia tiuve just tKo hlTidl «f tniainii t 
i«rill pivfl j*t t4»i* traililiii! Jem 

OtlmK: taLUe jB VMe eiWA JkiEUB. 

Afaif the Coupon 

fc>T my vnluablii Lo-o-k — “SuccaMful Drmfu* 
jnawfati*,'' It oK^klu bi^wf-VOU eniii n »(k^ 

CCmFuI d*kh*miULjb tflTV^ Tlltf] IkmiI. ia fKA ■!. 

prooBott wiLte at ooco— ffDW. 





Chief Draftsman Dobe 

EnglBccr^sEqalpiDeHt Ool 
D tnilH CUchfb,in. 



WitIumI DFiTnblL|[eieh«td iri«A*}iiiI- 

)fi?nr hiwlt "^Suc- 
ip." and Eull paj.< 
ticulan oE your libetaL "Penaul |p- 



mfliil 



iFiTPblda 
plaun .raiul ^ , 

[^olrtTnnnkhip." and Eull 



Mturiimn (ij p (¥■>» atudrnti. _Jl 
io unacTBtooa that I ojn oblisuted ie 
iLP I'a? wbntEver. 



.i-.- 







Chief Draftsman 

mil Train Yon Personally 

on practical DrEiit- 

ing-room work Wlf ti you 
are competent end untii you 
are in a penn^nent poeitidD 
at a aalaiy paying at least 

$]25 per month. This is an 
eaLceptlonal oppo^nity for 
D fn^w nrabirions men. 

brtweea tho bees of 16 and 40 , 

%rboia I yvill train pcraonully. 

FREE! 

This 915 ttrpffsman'a 

WwMttg Qaifii 

These are rcgtiloT working in- 

slcumcnbt, tke kind 1 ud« myaelf. T Vive 

Lticm ErcdlB.yiKLiE'yiHiaiiUiJEatQnce. ktiiJea 
ifirBBinitnmiEfitwl al» Ah'? iroii Ith n 
IdlJi ilrawinit hautd, a 24iBcbT aquu'e'—n 
1 2 inch rota, a iuppljr dE dimwinf pB<p<q-, t'^v 
kriciiiajei, French cbnre pdicUa, erucn.OuiEnb 
/ lacha, etc. All s^ytta^fn 

Pay as You Wish! 

WhRi 1 vBBb h tke RIGHT KIN£> men. |3cia^| 
EFlttcTEhoul EIJlIK. I -wiB |JT¥P fVH| (ht WOtiUlfl <Ml£l ftoc if full 
D?1 in at 4flO!. L dlUBB a TUY uull EcC fat IrurniB- Tm Ll mi 
±£JK!h±fK±d -drsfliiiuin. V-au raa llf^ imilt GHl U nik 
twtfi My nbfcct ii lo deiwlDp aperi±*c±d ^aJuin^. 

Mail the FREE Coupon 

n.t oiui<Q for JTiy Dreifimmem- 

niiiKu ud r|^ Itw dBct Id Le- 
ini BT^ #1 while iuTniiii it hutet. Thn d6ut ■ 

HDAedp aodp [n mer dd b«Actie ib^Ly, ua ae ok«. 

Chief Draftsman Dobe 

EaglDEHZF'B Equlpmut Co. Elne.] DiV. JIHl ChlcagD 
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CLASSIFIED ADVERTISEMENTS 



Ai^KrtDHm-anla in Lku 1^ cnLia w-urJr ■■icfi anKartHm^ aniniDiuni |fk p^FB-bUl in »riT Hffc p* 

be bi r ina cried wid er jTTQpcr bi^d Li|. lliv ^'^nuKry t-vpT muil rcac4i ttrii efiiiee eat later Uum DrEnnibar Ictp 



A JTdHdBILES 



PAIXT V<Air Car YauntJr— iiiTC tJ3 tu 
l-'S liT Iliilau; lliii laiirk ni lutaM' uLlb tlli: 
ilneimL enlrra, i.iirr U'n rrw IkiiIiIiil ■ TIih 

r«j ikMutirui ' i-fii] udw. tiftid rew it 

ijHla.]'. Ari«ii4 TutLuUlt Cil., Ih.-JfL ?, K'Xi 

laUfwI. Ill 

IJViJ.\JiKiI refTlndliif <r ictKcrlnF. laxira 
]lgtiL ptminr uiiL purTetr. iliiga HclciL A<l- 

Kr TTP mv qu«r. Tbi Jrlrartr- Mvliinn 
riiiiiwiiT', N Hh-fa jiiriLi. Hartrard, L^~eii. 
^ Ul- 4 Itilr Ix-'k- 

]at — MIh liini Id Lilu ra#b -lif OIL GLI^a. 

]*TJca i5e sllmr. .-vwlij J'liJdlstwriL I', u- 

Bilk HI. Ihillflinpailr, [Mil. 

pij-uiiHr buj: llirce <nn 

^||KVI4, lli^hra, iJniiK WiliLiiViV. b'Dld^ 

cuiUlH, T-''n, J'ufik Js-1 JCmrci.-b'iitlii- 

Awiim, 'R uJa Jo, Tf. T . 

:|.1ii.uJ hiVVij ]IhIh tiujalicnL; ^• 0 ] i1rc^. 
chtlrlc llxlllM. riiii:i|ii[ iitiliT. UiuL kcU, 

V. K. ^^^ll^llo^■. Tline Uuhr. J ltjh. 

At;T>:t iiiriii;r>i dsikilila iMad iriruj uuil <Jd 
lln.«: (■■'rfl L'l It'i- -S''*: *lJc 

l.CIH- Btltoi: rcjiilr ikm oiuv I'Ih iiiuiitT +> 

UiIh Iru-ilrifcA hVuilLd. ^rb 

Ttr'IItic I-Vl. Str rurk. N. J. 

ifcvitnULiii — Jlm-clua 

MIUdrih'idLt, nCbiMI !MUr' Cipi^TjlIaMij blld 
Bl,m7lft|aal lu^ Iq |bl& TT^vli piiahil«|. |a flu 
]ilEli'fride< ai limit ptlKC. n> iDKnii- 

JrjeLure tha "Keirrltik'' LniUFftluaL cut 
Tiluiin Elnfi. lirlCTe irllL liitciml piiL 
r1clilE«|HirL E'IrAj'iil ltli4 4, 11 , 1 , !^JiJ t/Uiilui^l-t~ 

■iic-. lErlitwi'JiiMri I-' 

AlTiWJUJIlILE liwlmftlnn— nr-.'S?,. rciir 
TSKfca' ccnrib. IPeit-paulirod kIvwI In the 
-Cdiizni 7 . Men. cnrc-lhd rnxn ilL [unr or tli« 

r, Ikkltld R M. Cn EC4UHC. 1H\'bt 

Khjb T. Mr a A.r £Lfl n'lst STlIi EtLAiin. 

Nfrr Vnrlt. 

\ AXLU uuL troiiisiliil'in. ntf |i?,lr tieiTr 
1 Allk^iell iiitcibiiUlc. AIL ElKft^ 

f, >1 AltetJ, thcJiHi, JiiJ. 

■J'i:^S^i4^' alt i\.-1U[ina4r'Ti^ tlill iUcIl 
J, IK KlIluriaBii, Tniwlii, 1lt.lii. 



AUTdMdBlLE bUltrLlES 



TEFJ 3 Sfinlcm Aum IAkI— " lULtlS"— ^iiei 

Tltf ]cK±lUhlll^ Bnil-kliuy Hit Liuilllliu OuillLT^ 

Ibiiattfwl IC K ]'«h-nl eheLtci ^|^ l1n,.'ilS. 

I. 11(1} Agnli IVoiLacd. ]trtK4Jt. prnpfHltlwi^ 

h'iu'IUhJLii Enrluiy, Ltlly 4 ^llt gaihiii. 

elln^lllCttC Cnrhiin EnmlilM, liimuiti jp>wvr 
Biiil mUcuEb. lulUtiLiH- KnrtInEi Acb Tint- 
‘^'liilir' 1141 EH JH^ iiF lu kuirlLi. .ibiiaLinvIy 

nan-lnjurtota. lUD Tibldi Litis LKiUir. un.'- 
pMJ. FFLd 3 U. ClMiLlner. LLFi?.. dSI 11 

ItlllllllllilH Kl., ItHluHlllint, IIH MuIh. 

IhIL C 1 TAL.MTni.nl uiiLi lamF EiIhiH 
li|i^ huyal TuLlHeI ItiiliH- ti.ll. 4 - 47-1. 
. 4 '!' liLT. tiuiiiiu Eiik, fLtL. IIiheIl !u Ef. fit*. 
1 I 4 MII MlldielL ii»TiB. li'iii-k It iurtc AuM.' 
JiallMb C^CL. H 3 B T,i n.|>tl .LTb.. CTikiaa. 

Jknl.Iee.R TirEii Eire- n.aLJD niElia biid ue>- 
unnlF ati^ It r+ff. hmiL ItiMliltia 

CniThntK. I^MUu |irli.iak M.7n, aLlii'A 

Itl.Stl. Stan I.. .Hal tH.r-t' ±ii 4 

tli.ilb. Lii-dU tlCiJEi. I^fi'l rsc tilt ikitI 
bnilc- rlu.'. Aiuki Tire C'tiiiipfliiT, I'tib alii 

Atc.. Xl-TT VaEfc. 

i^ALB ur EaXi;blli» — U|EliL CbT LdUialJ. 
friJiLil jiLliurh, Ml. Jitf, fi. 

AJST IU(Ht(\. «i'll. llchtllkf bliiL ■IcnLlil 
FFMcat KielKi]. M' 4 afc ghutaitiLviL F^ih 
HUih iiliLurfUlty Kirvii- InilbaL'p irvirlii 
Eia-lt;inii.ij IblU MTf||lBii|i A>(nne. LMlIdVIh 

Jlllnnlll. 

IIATTKHY ClibrTliid' Lviuni' 1 tarn t'f 
TOH'lUv (ttM.-ra1uiL by cutilltH' tejiMu ar airy 

4-iirn-jiL. bljUHlt lijiiiillily Li h}' I a El ill. lliilitrL 

ITrie.. Tniy, IlkYii, 

AL'Ht BEflldn.. u' liilvKctrd nrllu nil bwT 
Etui jtbllniicT7 [br .islt ! 4 up^ Cililiviei 
A. r’anirball Iroc Lit., aiB Cjki Aia., he. 
IjiUlil, Sid.. _ 

il til'll Kifliin ulib ItcHV'li aaajTnflE^^ih. 

Ildv.'r .i|i.1iE yurii clicrji. Itiui tiwIlKr- 

miL iirtd. 

LibJU.i yenr tiirii but-' l-jp' Diid »i.Tb HCKy. 

liV ruiJilhJi 4 niliiLili.'lu hlimUiKl ihiUd IViUvH 

■hir uny imh..' i,ir cur wllll I»v>f ^r.d kick 
fcirlalM r^'■*r tn mil iiwiiitr r« 111,11 lull. 
A. A. IMd Mff. Ca., N 4 b LVciLllldtan ItLnl.r 
4 'blrjirii, III 

l.'y V tlN'I'Ll 1 . 7 "^ Mil il Mil nHiimiulriii- ^11 

ndTHiin' (ItTi rHiaiib limn, C'a tli'uluiiEltii. 

II . L'. 



HP.LFllC Blik^- EEiMilil 4 n! riliiili'i !Liiiafc 

ItILI iIevi a-ity iiImui III 1111} ritiilKiiiii, 
t'Tfri' time. IiiDxp.'iirlEr — Lin.' racdL .^mIIjt 
empLcit! jnblof eneiiaiy «ar IihviiCm, 

InJjirvnMij, }iia'Tt, (lilL Ll, Ank III. Priail,:. 

MiiM.iira4-l iiriiijt k'fiB ■■nillll, FE('li. 

VililitLv. j' 1 ld l,irJii|liiE i.'u|i. 
Miist E4i**c'1nL algtib] mbila. lEnpId Hlhr 
eiTliia; tr- ti:,il raLua. Iluull lEbiiufaj.mirlii^ 

V- JjLli Ml., I hlrtt^ 

AlTUJMJlULj; n'bi[L FUiLeld Lleiiirr; nuni. 
duiiKla DiLd ilBvJtr elaniu bxli Uili:e ei 
ttirA. iiiiiE h'liJy EiiE | 1 ^ iiiHEkik AHtnti* 
-iTHiitciJ f'lr ill iprr|l4trli!«. MtBii*i«l AiCt(«- 
EWTlEB Ca,. H] .^^^«^ Litewt. Ji'.TT I« 1 r- 

ltiiMl.T([l.'' 4 (: rrw: Mirneiij iubkhhe. 

#11111141 Injumnly trlib bLEEmnllnB' snnviiii 
iiiy ialtaR#. Ktiiil nuzap fur Full iHrtlaiiitri. 
Ih'. 1c Jrtlyra, il'J I } Niiiilli MiiLi tjl., Jja. 

lilXt'li*. CM1. 

ACT NMlrkt AiiL'iKkile fjitllrie nnliii; im, 
Kali "‘Una-Tdilb. '' BiiUulai fidaLllia it As 
y xilli III, IZIItailii. 1.1141 I'aJ-liOii. IXdluF aiL 

Jinur pikHla =^aL«" fpibm'iEkiI, Vi J'IEe MEk, 

Cji.. Iltpt. ? 1 . Lliislim^ll. ft. 

liinTnt'JBIt.i rnr pirj^. AIL alsei. 

L'llBrRH IBk* 1 1.1 tlntiL lialiHrfi-H, fib ll|^u\l4, 
AraEiL'aii JEilEnj CtHUjHDaTr it"U FuLIcml 
1 * 1 ., E'klrHHll 



Lil.K^lt Fiml rliiipul (yjDluil: iaU4t Lu 

rlMbP. 1.U Eui'.inl:. E*4inn,ii, e'ii. 

AtTliliLillLLLiB 11 m. tuLlES PT UKF mE- 
rlii.iilrHl iitri fiiE- aiiT tar at ruL nEh-'m, 
UliCttalhrlEir tHi ]iarls nir T^ifcit aiiiL Mu^Wall 
(im \critb Tnr ■nrit#* tt AhEm 

ILitn fe. , TfHIItt Idiln a. N. T. 

OFIt Dtiillu Trci'l Tint* ara UiiararilrtiL 
Fh-eLicebL rot S.lrH mUEtc Tuq tirui Ln tos. 
1 iIh, HiDiiia, 4 eceh 111,11,7, nDrlSt-, IT.Fdr 
:ni 1, |:i.n:i; IhilVk, tJ±Dd; tH..|ii. 

1 e|E linillC Mil ellitr hItiih ab«i. EEyiiiL Tio- 1 biL 
liML'l Kiuo ilH mill Iftpe rim }|j,> IAihil 
A L"4Ba|ntiy. MFilL CYtit IDLT i. Yai r Varh. 

Vl~LrAM 7 .}nt File lb». IlPrEblli. Vu- 
iliTlHaJV kiirlhaArtii, Onln 



FD-Rtt AU!ES;3£lltlE$ 



. 1 . R, TlltH TihjI n'liiiiiili F41P.I TIEiiE In. 
KllF 1 inlnnle. Kti'ry KWl tiwni.r wbhIh 11, 
LLrili tiL ilElit. iVrtls fur uur iTrapliHe 
yi^-nay nFFtr. flaniipCe [irtiraLd fl.Mij. ?itir- 
iliiQL UIJ C'lk. Bill JHli, MunJiblLiawn, 

laivA 

dlBk" iritii I",*!! I 'in ptslarrEiJ It ilrm- 
rmaLEylna yiv.1 ErU I'll lirf iViril '(^TiCn '' llfft 
APltKIlUtls- E 1 |wi:+ .‘^lr+ tIiti,"' fi_Dl Mt Fiiljr|, 
"Iksrt SoFtty SISHliiE Derhsp,'' fil.ci'iF 
"IIihL .C'uliHnylla .ktytUlEA.'' fllLkl; "iSIIILT- 
llrs Elnpii. ' TIkit Hnrin,.'' I'll-. lAh" 

«il iKiiuBiliil'Xia ; letiue Ei.nTikiii Fih- "iiiid'' 
IliiA JiakaiA CampLxilL Lid.. MtiiimpcillE;, 

^1 lim ^ 

djillJ lEi'tlid-iE.TIlL y. f",:nl liyri.4 fiir 

enls *1 ]-S Ibt E*irv, J- Tunwr, lYank- 
Itn. I(r. 

'Full 1 1 MM MIT, he. laii A 17 mL Ford b<E-jrlcr. 
JrAl eimpMeil. rtailr |i? iIeIJut. lb iliiMin. 
IFMwy rorniid LT pjij ure niiL 4:1111111411. (F-mhI 
iiiuicniirilEy fur EdLnmoii bimL ir,'i|em. 
J II. I'. .CIUI4 supply C\K . CU'omiil 1 TIimi r« 
IIIiIr,, [LninilEsyy li JTlII ilt.r .Nl-TT Y«fc 

E'Irr. ^ __ 

"FrtiEJi'' emlo pupiikt l-:i>.t Jnlm. 2 
jnin[ilM, tfllra^. n't fiH* i|iur1rr. AKfiili 
uaiilrdi Jiurtibiriil tliEh.« t'li., liULuiuli, 

n , 

■"t+TliKIt EilkT' Fer t'Didj.^ E:inrBMli''il 
TIihL MiiIb,. CL'arit .‘Lpnili. fninph ^C>i: 
|irrp«Lil. 1-, It riilL, Ma^ li PTIitill l - Utltd 

tHKIT 3 ti:?iTIAL rtllg'Ti-'tr. Il.dD, iniL 
inf ind it| Clher pHiiji Inr FaEit tlEA LL 
ritnilFr artmllTlIrP lixr prine. WrlEii Fiir 
hatiiblii iluEt. iJrouniiQ Autu I'lrli. Cum- 
Fiiij. C l'IiLia rtilii c ^i. T. 

riilLLV iVbirtior 11 wbeii mrlnr] EkeIm 
I n, hriYt Vllltipirilj -nnilfa. IKldEElDf lUTlII. 
"liiilx,'' |lie tlmli.tii .iiiEii Fiiid, raak#! 
Mine rtnrt M"Hr, itim itmi pit hjIIihi 
lUmlnblei CarkPii TT«iiiilr", liiiT»c,4rt I'mitr 
anil MLItua. LdP TiUttc $1 m licppld. 
RriO 31. (Ilihlllin, 3[TfT., liS Slnimoiu; El . 

■ leHlrarf, Ilhiiiil:^ 



nVCLECAltS AMO hATERIAL 



rvCLj>Fi''.c]L FrlrLhin Trirambdlana tint 
litrlK. (‘iiya.wtli 3 EiiiuFiaLUELaj| Ca., Uall 
AI 11 EpihiJlItliAi Mtjt4. 



MdTOfteV^LESr BIIFVCLTB A RUPPLIfO 



3l(mHti 'VcT.lpi iinl lilmitc lA cut priDOl : 
alsiriFH and iTTinn fSr ra fid. MiKpreh'olir 
Hire EL: uloiiiotiUb tJm ft. l^iiHil-liHUil 
hlrrclEii El; EblliLvInri t-LiI. XtvE lilr>v.liiri ahil 
lilDIUEL'Ti'lm 11 tMi-,‘XT pflrw. lEiiy ijlrw.1„ 

aym rliiiLlFra. pnjilci. -:^aniL for ciLiIcd'. 
[kmlnwf Clwlc i^tL, BftcbMttf. V. Y . ■ 
lt[(r bllVlLlU IlL H.TiilML-liylu9 li44lEi'iri:Ti-l4Hr 
Edn Ufl. IliilliLliH, FFarlitiy Tllur<i KlODBlpn 

+|"L ileiVlr. lyrtlo Cpf dcrKMlFlLoii. iiiWi- 

ariL A. IttMli ic C\K. JJal tlzbOfa, MtL 

CYltlTi: lodljr Flip our ]1:A uF lli'iLOnyaln 
HaiEllril. TIim ek-yltilL InlilPH Lii Lliii fimii- 
UT. Illtll'' MiarDliiM TvILy iv.imiilyil In jirr- 
F»rt ruiiiiMiK tnltr. Lt*,T|d HItnL LU., iMl 

M. 3IWllinu Dt., I'llICbio, III. 

lit' L'IT.IK e!— H^ r blf clIjLcbuc vrillii [dm 
louir lliin luuaL miie Fivn 1u lUuicALyiiilu 
iTYliLth M4ti4, EEaiMiiiiiiiibiiiict. Y". 

litCST hliy A HIryalii MnLiir' .CEiaHuHviiL 
luilll y<ni evl Mur rilthMue and prlreic 
-KTu.it .vite'. CP.. Iiciit. HI, UilEibiiVr 

K.iiiiai, _ 

.ILL I 'ini 3[iiliibi'>iTm anil Xi-ir ar.r.1 I'pxhL 
For uJe iC AirreU ratwlblF nC!:e*<. 
R'liiL far LliL Sta'bti' JIcjJIkLjiI, RiirflAzv 
Yr yi Yhi^, 

J>LLi,C.'( TfIil re-rnameleil. IiiH™? 
nipiTiiiUlb'il. LIhp iicTT. tL?!L Kprliip ITiiHe 
3FtEka] Tulli, fi'iOiL LiiudliLou. LkivaLn : JEA 
ii' V 1:4Hiftiiii. 1 1 Ihic:iI liH, If yiipaH. 

Ml'lrk aelL my Ti'iiv InKliBk Mia^rjiTir 
fpi-irtMice tiHjil rvfHlIlhn, nti'E line*. jiK*..ii 
llki- iKir, for TTT. f. llarlti. Kii lAi- 

lEiilr ,Cr#.. ETtyylafld. Dlila 

LVTM.L alLii yiAl A llutrik-;!,irla, lEMi II11IL 
aniaiL'i 4TML. ICtnl ruioi : 1 1(1 U4i UiukI. firh 
U|i. H'rlE" liKlay Firr iiryvitiL lllA, IV'mIutiL 
siirrtl'Ki E.'ir.. ]|i n i.,iTimEc , iKanTtr. rjiln. 

KM'CCY CEi:il,-Hm-|rij liaixtln. linnArnl iiiftri. 
icbjtm In LcLIor. llomnL llubleri Irr.iL 

Me.. JLTyiy 

" ] si Il.c.-C 1 11 ]L tbruli, lliini, aqpilpp.ll 
KFI, k.lllllll'lll F, II. P, JuaiCKlHl Ukd. tlUbrlL. 
Ehnclo' lirirl. lipni. cte. |:|^. Yikc ¥ H- F. 
LAliL raciiiOEO and cluLetu Fully equlpjKi.L 
Hiiuih fCFi. Ili'iiili'kHXi I 4-yUiidar palura rai* 
HlLiiEk Fully miiiyjiiml fllil, HlTlid ■ FIutIiL- 
nnu LUlij tliree pL>«d, eleilrlc dEieniiainEiir 

i llu. Mi'iLorii,icla ciiAlLL|3 laiH. f-i..j(]. Tlitfl 
kzFi. f.iEi, Keaik PUbji:. niif LSI. 

Clrtiw, K« BlTfe t-^k, l,1i,rf4inry^ FitHI™ 
Hi!.!'!. EFtLIptr carburdan iKKhL H tl.k'r. 
kituabt .LVyriiL-r sluiiula far BiobarcyHAu. and 
ielnniMii|)«. tE,i:i, cc'e Knymniw aitKk .ri 
raiiminLciL « niuncr rrf>jtnlel. ^vamJe ntc 
i'll,, lib- nrailiiL .Cw., liruirib BrarA 21PE 
iVmdimvi Aie-, IWrnlt, Mir*. Ijurja-iL 

EtuiDaraycIa tiiiL icpukct alorc In KlIctilEan. 
A4IE till' N'M'KlllliL'f UaEfblu JbeCt. I'ELt UpulL 
reouMii, 

MryKhiLcVi'l .|L-4. rmwajitliiF, hniilr ipiiu 
r-T all nnkrt, TiK4n.4p,Milh i.ir lAiUinra rIytm 
awjij- liy 4™r 4.I4.TEM pciiin ilhirliiB' (Biai, 
CVrILe f,ip Ir. MaLor^lr I'ulr ,mf^ libp 

kljT 3 [Ii'IiIhhIL A tYiiiUK, <*lntfa. 

~l[FH.PI ' LltLji; ItrUif nut LDIFL ELtaii’iii 
La « rUwe- ,(!■ .ikpJrbi liilvil Lii <4uE 1 It-i-Ci- 
Lit Sfi>. i*i FCYliirvil .V'4, fniiii Llil. Lki (Kt 
Jald.1 iroir TcpCf. Cut urtic at ekic* ALL 
makiTi iiiiL TA dclA bL 114 ta IIUD. Tnil'Ac 
Rlily Call, KliLij Vari4 UilL BICLViol. MnolltF 
L’yyle L'Enrely i'':i-i "HU XailanaL Am, 
ILILTriUhEP, CV|i5, ClManT and 1. yr [,■«(. 11(44 Lyn 

|h_i||a_^ UTlLPtlt . 

.Cri Cl .i lEL'II n .IEitth, 3ImrimCi 4, rlnli'li. 
apndcwkr. M5, 1*41 np fiir4iMMP. IJHIdE, 

Wit 

1*1 4 JRRI'KIliuiS' 7*111. hilly ytiuLiaiiil- 
J*HH|-tl-t.|tE- l>«tillnlitn it* Anrtiir!.- (nwr- 
'hiuLoil. .A N,',. I Tuntilud' midiclon. fLUP 
^^ailL IMhI L I ' liiUidlL~f . RiTdilMfc. ]]l. 

>tL|E !5Mb— 1511 Tirt.-iprt11 [lliMaiL Lli «- 
CTlImit cuiiilltlaii. rrla* AL5L llitt Ftrn 

WHOa. WIh _ 

HARIAIV-IiAVLCl.hih; IttIii. « IF iC 
PhiJ naKlLltna, niiM|il|,|., 1.111I ME, 4'YMt flllll, 

|wH Fit tiTP tuE*. JEpij' L'. iLaniPKMiU.. icv.i- 

t(tji,. (Via. 

IfAtTLI.KEi'rjL a -ad., InpllldlllE txtnt 
’iTT ■tl.’lhLf. PFICLIi'IILT lloa:. IMf hlF' 
Alin. EFl'iiIiI 1.. Ci'iuLia, 343 BtliiLn-au kL, 

I-e.irIirutT . MkK . 

JLCAT Kale, (‘twill— lIlOfLL'iPr Twill. HJI#- 
lirt'i. tbllUblP, 0.11b Jlliro. 471.1.011. |UiX T4. 

Wi>1. |, ny. 

RFIIilT L'liLiTt Eiir LIU ukiH I bom^: nuibr- 

iTi'Ilv riiaiB'MEii. L-haiL'Ii. 114-. loMpiL ComLct.. 

yJL Ui|(i'iln !ji,. c+fkUBit, y, J. 
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l^ci — tu]i TV|ti iii(ii»ii. j iiiHTd fnHr 

^flulpTnl: X*«llhlB Hill? I>r. *-1 

H-linpi>lp Xix:ti FilnltM .hrt., lliicnfri. 

III. 

?Tjk?l.\U Cjixl Bui? cf" hlKli-Mi Hili^ alljitally 
UHdi ni'lcvcnt?]. Ttli flm iif jTur im 
fUL All nUF UKi-d lUtDK^FlCI. ,'^IL 
>Hniidtra miihFn. i“luj mill "IjiKlrMp ijrli iiij 
l■^lla drJiim. l^lm Ur- bikI jib. Mrltr 
fHTT CIITT?TiIl^F 11^1 1 lH-'Cll-ltu. .StHirilllfl 

t timpiiiTiy. -;t '■vainfii pi . ^i7" Vnrfa C-i ty- 
E’HUJ MulofiTFlni I rum if# 1<t 
Rluall ililHbilL Tnlillrrd. Miair; ItTunili:il IF 
mactilr< nirl Mi(>ir.«rir»7. rli« fut- ISi-l 
LIN llUl'. J[. EpHIR. ITiII .ll»f|llcill rtTniw, 

[ llJCBBP. 

Uu tir ILFiti Uuyi cIil- Im-j rnrilonTrlFx : 
KCiiiii !lbQ» juI iMidt-L iTi iiur Ian? 
mv1 3^ iC^«iirW|. .IJ.ili' irjn>. ^iiit Fit LIiL 
litliu'. llinwii ^liiil? i.ti-. 3ii|i li, ;i|i)i !fi-. 

Chlragn. 111. 

E ll.XVEi lEP miilii-TT^Tl^ I will II ]l rirr 
PIIII. Ttuy act mil iTuUtTi mil EioiiTlilHiT. 
I 111 I 1 Ell ihhI imiLLliig «ciUli}«i. FIrit 

Tnr Eflim' m|t| Ri-i T 1 L 13 H ill, LiiiiH ElrlEu^v 

Hll-jii Wq- .MIpIiIbhii .^t^, l h>?T.-. _ 

ni iiFir and ut?il TPfllnm^K. 

4 : 1-1 tuIlTiliL U aCi. F4?rlXni: 3I'ip»r Cp., 

hi-nrlir-iBi, 

rirOTi-ihCTri.B AFiTiimTltj. UmFlMiter 
ii-dkliiK4 fl. H=|iHi-k I-. liil. l^iiTli iHimrii 

J.rV !k)(idtH $ 1 .H, Oric* *•::[>• llFlipr 
ehiM N pirtiuFPlen jil.EG. Siixil tutm |I. 
ElrUlHhl 1 -i.Lllllr in, I I. Ml'U'lII n'BIIKF 
)|i lcm-j,-^|p rlrlliEiiK 4'fn| 
mil paiit] tU. IcrtJIui mnl«rr 7 ?lr tSl, 
Kmhiviii ii ri.P, iiiugiipia bjm] ?I(14l'1i fully 

FiJilbnH'il, FP4H.E llnrs, -^eII- Fur Ni.iEim- 

Hifr iinrpi .111 ih«t mi iwiufM. lyiw. LnrBret 
ui'iPk ]n SElLhlgBit. liVBitdcniiii 
E.~rrnF->iiri llil fliiiiliji iiiiyT,, lEranrfa i^iurpp 

ai>W TVnnilyrara .-^tf , IirtniHi ?lkh. 

HIU t>lf)iBLD] III r«if1 IDPtariTlClK wt 
hprrp Enirrm In Plrfai.i'Lfr lili MW lilii'-A fli'liiL 
rpF EW?EbI Harpnlfi |Ih1 KIimv 3BF^, f'CL, 

iliJiijrtinrj. Karwig. 

¥E>iri’ f'n- lai.Frt Eiillrlbi criJ 
L-yilu Hir(i.liii. UK^ niiiL fllEtillr uswd. oL1 
n'iin1i-]l fniL [flniB: EF fi'-P IitlU If-i 
arvil Tpnlly -irfeiil 1 , j^ii*Killa1 MiifiiFrTrEp, IiqhI 
Fpr 1F>1i EI'iIIfUiij liiiiiiirfi.^ ct rnni^ilna" »ii 
all rrl«i. nc" wit* (m pijinnita: ftll 
in ttIiiI 3 IiII UBIiL BimL Imw InifclL yuil can 
I4]F: wf fHIl Hi lip, 1 V|'j]|-h 4 ^IbCllF- 

irri'lf fp.. |i*iri'TiF5Xi7r. Main. 

M<mjiFiCTrr.T3 ijEln-lm WErmiinJ. ftitrf 
wiili iifir ^Lbu and riiiBi EUBiBnfF«il. 

1‘iit'fvn t'fi-. ^EiiikiI?. Inil. 

IiVHi^T In' wll JTHinr mnlti-iTr-li'T I 1i*IL 
a iDtHind p|ib:h liu mW ■riy. liFillr v 
iiHity F.f frFa ]iifarmaLli:iii. n'. InTmiPii,, 

][i> ITi fl'm. F3 E. T,|lJlpiill P?.. Ojlriau. 

iLnwnSiii; TliKiii-^lHiMi 
lEnrln- Twin, I\i1lj' m|ii 1 |iihi!, Ij.'fcp Xi'W — 
?l|H — TTiivr Tntln?— Nfnrtr — tlMO— 

FlwaTaiTliCid. Lliii- Ibw. All 

t bll'kaiL-r Jfc flimiMIIT. (WFuiHT Ti. InwB. 

Ifil jil I iTl lltl 'Ii'ridi'a^ ; iir^- ■ml vniiiil- 

liniirl; all ippfcp"-: nmJ uii, iVilji' tm 

■.-timplmr IM biuI prtfP"- iFiirWiii-i rpiit 
■!« LTViiiKiri. 1 . fiuy W. C.nmpi't-Il I'Pi. 

\V*I rtm^JlTTTJ; 

E'HIXBI ,T|n|j#CTC|i 7 n. LIll ra ll■^Fil1lll fiw. 
11oi44'^lp K:tpliaPEi.' till,, tiiii: 'Jli-i. I^mi. 
W. Vi. 



I-PE3 TT.FES JlcrKlF 
p?np:l laoFT rliiifi. 
Hilili rt.. I'lCi. .Mcanw, 



n^lppiwl tA*. |~Kil 
L ii. AlrllTTfll. ^a + 
II. 



Fully LTfJippi'i] 

I.-uiiLiiuna, Ki. 



T'la Ip.iIrl.lKV Triih 

f|!4.«. J-. laPp. I1S| 

iJUlJ. MOi 

FLIIL Ilalr IIUllT ^ll^ E-lJj.tl]. JnjHAl 
'T^llrillil, L'Hllll-m.lL'1, Y. 

tlffl TAKM JlarlfylUTlApr. iEnriT- 

rlYIv, lli'-xHly hiir. €«M SSEH. EIfdit A, 
NiltiiihiIi. Plut h, J, I'UiJilllJ',. 1|Y|f. 

WtLDIWC 

1lTl.nEXCr rihllil. 1i» ISj*. LUktLL 

i-.Tmi-. T^'tIed lluHiiiii C’li., FIttaiAt, Xab-.,, 

r iii. ... 

Il.fii ItHlYilM 1 iirFilniiiiury Inr^ti «n 

Flprlrln .lEi: Ifli'vlillliB, |A.l4 In $I5^M |1i-r 

r|nr Ip lujil lliid. ?.|HM WMlili'n. liapj Lii 
Irain. h'lFld npl IIEI.-Tvriiirili.sl. lipiim'l 

WtllllTIE SunJkl Wcilfrld. Xpn 

.llTTiry. 

liTiT:UlKF!K. mBhr BirinFf iFlIIiiy ii’rlT- 

iFM nvMlitf lafL'IUT^ Ilvk-Ii liY?]Uliif lli'-xkiv 

X'rtu YiirY . 

WQTjTXn IIhIIU, M 1J». Llbural 

ImiW. 'I'nlf- Iv-nrirf l>,j l'.lmj|Bi. JSfhr-, 

V. H. A. 



tULLECTICNS 



.Akl. Kindi ClBlnj rollii'ivsl An^nhi-H'. 
F’IiHfUI)' ChnU Cv„ RScftband, V,. 



AERCNAIJTICB 



iis-irr 3-et. 3 Iiai?i n'af .xtnnrdtnM. 
Tpilal-alirnTl In rViEnpIpLa lilMiii, BraLa 

ilnwIiiEj. pnnii?. uiKlFnlBiidBlilp liiiHriic- 
llpni: tiMTilii 3EIII11I7 TrHtur Tmlw 

£Si'; RLfFLiE X'3i4|eB| ^1?; fliirllrii. Fly- 

Ini IIpuL Kfc: wnght E!S«: "I'FuII ' S-If. 
.^liy ai til tiltIa ai ritii]l niyr, fiiu' Ilild 
,f(rT'iihiiF ilpch Ff-nltlin full lnFotBUliTii, 
r-F pmlptld. JibaJ ,A<rrailBU« Ccl, 3SM 
TI‘l-.<i llniailwtj. X. T, 

EITf*^~rE.K kfnticdajip iiriiiri, rvfii; 

I'llBitriJil f|i'. J'lir pTliw oFTFfwl inr Ifte 
Inium:; Hlpht. KFmrr llBmiuFl. Ki9p?lTur.F- 
^Eil 

AlHiSIlIl’:'. diiTPinrif vimfu] nacural 
farcFa phIefivtI. AlmJiiiily saFa and will 
ay IridiJIlillL'Iy. Fully' ilnljbi rhii. Ijvn- nxl. 
SKI A. lipii:iiAi.'i IS* 

pr,. ihriinii. 

hVIl.l, Tnilv I'lyliiB'- lETfll wllbgnl- IflPl'n' 
fnr Aul-tL IlLlpli Clip!. \-MTrtll i, O. 

^IXII^RZ. dFmplBJlfl— Tr Tadiip |E«1cal 
lIllllltiKik aul fllLli^ FlkiapnE -lipplbtl. 
'Vli'allL-T riilJijH, Sa :1 .11 1 1 Ati-. , Y-fia Viirk 

I'LFEIlPiXT-Itaiiilil ::p II. T, ivTi v3rl|TiilrT 
mifi.ii', ^lapTivluL miknirEtcir. wnl<r pump. 
]ilH mumli. UTanit iiera, i'. H. XVkbh, 
yiyiip. F t. 

AVEATIOX Mi'iLata, iJI makni. i.in Ip |:1ll 
TF !■., tilll ICII. L'nrnplFlF BCfnplLTIEtV BU 
iTpn. ti'H UTi Rlaip ypur ninlf. Aetii 

IliflliUWM, HP 1>arti lima, S. V. 0, 

r.l7.lLE.i'M''r "H"' iiiT I hr iiPFU. mnit tpra- 
]i1fEi.i MnumuUiiil caltlna ftcf piitilialk'd. 
94 : 11 c rnr ij nyi EtaniH. 3Entpr CtiLlrit Hi-; 
MBpcIhr inak-i. It mnh .vtIuI Y'i.IiIcIf 
H'*. kllk'UP. 

TLJIXMVIE-II.kS: MitlPUBl .hvrp ^vT- 

iilili. XifliKiil AEiupLuTB ram|>aBjr Ut> 

^Miii-rr TFalL ripl rjpii. 

JJUI3T npigUc. UiulEiia Kiiiluei, iila 
lln. nuaTtliEci-d li B. P. FIlu IViitl C«l, 
Y'trrr|iilJ.i.iii, T<E»i|, 



EEEQK3 AMb PEP I QblCALS 



>FV bopk wllh bvnilmli nF IphiUh and 
nniPdli-H— Ffir Ftr vuiYii-tt. turvi u-liucih, utF- 

■ BT'. iTEalF amt HilrHiniii. PrrpnEiTi yuU [u 
]jhH f-JTlI lE|.jTlr-n EihiiiIiihIIiiiii. KalliFar- 

liivi IT mniivy ril'iniil'Hi. f■^■IiIlalKl for iiiic. 
Win. II. wimllioFFI, Si^ia L«cnb» Si., mi- 

FPO. 

IIXclEYtFI-illK' uUi-Hlffaji, aluj HiiK.-TrvHa t<i/ 

lIcuTwt. Ur lloKioii. fPF I'aFiilr-liT? cwiiia, 
iiptcpBld. £kfvd KnmnL llFlIly'a iJiii* 
ki-.T«. nillttlL-IpliU. ]>-a . 

FiUnla. Allpo, irin-Ji«i, 
HE: KpJilic'a IFttPuilPii] lUnloiLUT, Iia: 
llyiibty'a liiar^vlwdla EiiilMi-jlufl, III; 
li'aariiT'u L'liionlraj Tn-lmiiln^, ; EiiiIut- 
ICllJ IhvmlflET, IPlFmotlnna] forrFHiviiil- 
viiip bpheoi ubFBFy, vca. te-Vpl ig, tia; 
CkiiLUEy DIiAEmut. EnrypIcifiFilLi. .Iilta, 
nipi, |ia, Ibiiijualu n'L'Iuiiir, -FOn aiianl 

Wt.. WarJilnnliin. ]1. F, 

■11 IcPIl .IP-p, AinpE^ni'n l,fVTHinLaikral an- 
|■h'’r11T. l]|p*iTaii:vi, lomiElTlr- Tw'-i cWitii 
P.T yria'. '^wl r« iBmpiF. J1 J9th 

Rr.. XifT Tprl. 

PR.VmC'.AL IlFlff lYpirllW, lliiA TWtiP 
iiF Lliiil, FIhUtiiik niailii irmor- Xiisiril Ijy 
I-rvET iTurlrvfu aun iiiil all hliAIrlWIp- tloai- 
CnlEB FjORII'B "lino ItUlF fw lukrCBl'': >lHr( 
i-uiH fi3F l4<u, fcroFUa. nHEmtlvi. AlallFil 
Fur 'III 1 -. Ici-illj A Brlicrin, ITiblialu-Ji, IDin 
^llrli'anii Ai-'.niiij tnilcA fj, 

TWfcfilill 
I' BIT. 1 



fflllllEHPOVrhETi'H-K C’liUbTtTi 
fEail^i iPiiifilil, Kiilil. flaialivlMJ 
]l|ih|i, JkEllVill, UU-lilaan, 



Itinilif). luiVAliH, 

.v;m I'm. itbil 

tHiiifhM 



Cacalrfjilii. Hlimnv'ii, 
lYMKlEltO. ElplVlhl. 



IIAIiR ^yiir llwn 1V|[F|ini Sfl— Thlp nf™ 
PIK* "How T" MahF H IVlTElFia EpKFlflnP 
Brt Ffp Tlw Flpnali" drat apruraiF. tlmplF 
lUrL-Pilrau and illifEaBU prTFfEni vcpit ki?Ti. 
VvU Inn iiHillliaiy Einila laHl Etpillm ai^ 
HImIL rmlKf. Kfod Ho rnli| lodlV I.V 
llrtnilFj, lEir. i hwin Hit, dS LYiLoil Hquai?. 

XiTF Yurt. 

llthVft — ]ilo lirlnn |anO llali taijo' paga- 
ciiiF ont TT4T. I'BnadB. ^}c, IttAilr Flnrln, 
HWi4iuilE«. ituuiM, dcnrlea. Youthi' Jdac- 

axiim. klllliiH lEldf., CtJidUO.. 

U-nX£,1''HLtlnp BdiAil CE.1aX«u0 Efk. 
IF. ClaintF, tn» Wtat dltu Lm 
. i.iiBTliiA Ta JII, 

rmtlT Jobii RiHiil;, H ipafFi^ Atin'iui 

Iclc^inril Ininr. ^Btrury J'Brki 

muiKS TTprlFi ecIiIEf; InnlEwtlfF iivd ifn- 
iKCBlClIkr. PUBIlA, TEkkl, YfyKlClFE. II- 
lik-iHEiil i.a|aLarin, !•?>. AubtFii :<uppl} 

'■o-. JJepi. ]^Ji. TBIT P¥UEli 



Jjiii- kH^ I'lii BiT-llllll-ipl K1|U- 
Jn,-lr. IiiIihIiEi WPL FirllBIIBFdi imLfii. rj^T- 
nappi<il?nK-E?liHl bPcMlB pp«lBlcy. IPiftnn 
Bplp F.ICtiailKH, lUH WBEBlIlgUai lie,. 1luT- 
1i:ll. Yla-i^ 

LiIIEki' III 'UalturnmllFB. n'orfc all AjILh 
mrlhBl azKi -UroBHlrlntJ FtliTilaitsea alEli 
i?ja«, tvi-uriji-y aix] largo naiiiip Anm- 
hy '''HZ'onmFilLxB di>crlLi.1]«i.'' Thar- 
buplily 4liai>[<ulri.1oi]. IM Tii^La. |].M 
oCblJilIiL (llEiillLiAi Jimw, BfEE^b if nurkoi. 
l>iii|is|inT. E'riniTfoii, JJL 

Y| El 1 1 ,i.XT4.'il. Tlpprn Btlltn apmpLriP 
Niulivicfe m hniKE. lilfxHii;i-. Tapp Eplli-fiis: 
lUfi nil. ISy uUl IDf; nitoi. fl. R, RuiAy. 
TPl .l aptMt i lElyil.. [‘hLraBii. 

"tTKftTLILU. IlTJftllU," 

IETJII^,'' -In. V'. II, llacwalnp, IIFa^MIlu 
^IMk 

lEl~N"D-ltFJ I- Tjvnil uiiii Fur IFagaxInci .yUIi- 
#FFfU-H. Eki-Aliim |ln|. I'LlaJcVW UF 
Thj»» |Jaal^p.iiil inhlPEBlIoflB fTBF. Foatlfii 
nrr rvnl- 1 , IldirtriU AlifaEJiia Agriii-j. 
Allainij C'tty, X . I, 

l'ElArrKHl'E1!l' 'yiUullniii and .kTiFfarnn 
Eli ETFEMhl Fi9P LIi-fiih.', jn? HTlpilll. W. EL 
^iHuly, Mill tlj, RluttFEtW. >. Y'. 

SIIiWI 'Giou.lrliii, ftvtf Tavihk li'i ta*y, 
TaHrlnifiiijc, I'riintilil?, f'rU» E!P iviiM. 
IF. J. Ktiumaa. .VoECti KwiTMiL kitwE, CUam- 
I R-Wftg^ I'A WElfItf t<TT miiEmln. 

AtTYlMiimLE] lYmbEfi aiiiL hnn- |« 
rtiwUy Ih:iii. cicFli, ti; halbiTT. FE.W. 
lEuiiy Aibrr ornrilkBL md. rflla.b1a iDEiihaiilfTiE 
pnouL iSend Fccr cJEcnlar. i ltaa, TUonb- 
un. L'b., DtpL C, EDI-MP J'limvucFl E.'L, 
4 blrapt 

FEXTh rrrt noila Fip Ibe IlTellMl CHlCIliKir 
niBoiiiio puUJIllKIl HulICba' Tradur.Tcmp. 
per. IPooi EE. CPlnnibui- flHia. 



ICUCAtlElhlAL AHO FNSTRLErriQH 



TLE^EIUIRR' illHIKaiinniili'aini mrujiia- 1B 
F.l:illh1i. ImItikliinL tllFTII Imi by tipyTlHIFiLd 
iFHlipF. AIL willlm TFOfk iwnnLFd and 
rttumoil. jVo ixotit id Em. 3# liwia 
EEn.lIlL I3x1liaa VtLlIll ayFilulii vtwapiia'. 
FIfh <IFn;liu iTltri.TliriL Etni. C.iFi.inB' 

WrlaUl, Iliii liM, C'brirapn, 

I'lYl'iB Flfl|u:1ucl1EllE l-uIL/ and Iilltklj 
ebaUf-Yd EB ECYd. IkElInrUlan Fiwi Aihlini 

|i. Il JulliM, Ekti-Miv ^laliiHi, Ki. 

lilaLtTUir dtultr OHiiM, ~FlnaiL fiar 
bEelH. licalXTinl by Iiracflcal AuEo and 
Fcnittr EOEprrli^ Einm il Ipiniii iliarlnp 
;piTt LIida P-.I Ehs-criii Win-kj. lit! .Vnrth. 
Iilll Kl., fltaaliB, Mvlir. 

LELhRN ^Evf-btlilFtl rjcajlllng-. CY*mplFl 4 
IToUBBCa. PiAVi'flial TnnErtK-llnil unllL pCHHlIm 
El EBrUITuli alan lEazl iTTfliw F« KbOC MtU. 
iK-linl a ElAiaTl. jiraf tli n. IJcliiaM- Utli. 

TiYEimYi; ]awai« for ||«bhi ITaitlDf'. 
OEif “1*1 rciT jinei, -pmiialiJ. Edc. dMOIaHri. 
Pt!, i'Btrli:! Pummemliil KrbuPl. uti4 if, 
TfiTht JPa 

IV(l'Xl1EitFL'l7.\IAlh;KiuLli't1 IEarat.iJ- inilb 
IdJIlLf. liIA llabry'n .lili.lliip L‘hafE- lt>^ fi>Tl- 
lliKi; UiHilal aihlLllroi ijnmFOFHlEy. Ffira 
Iwviily-llTf. reiiM [pClI. .^pAltl WEllltd. 

■ I. U. FEtiMr. EWfB IiFiMl A tc., riili-ain. 

ARTlllL'I.AL IIbeUev RuiLiary flriAinK. 
nFTIJBaiUlEBl paailll#, lanu-tiilii, li'lajilaa-. JEnpIrr- 
UaPlu.-. EjilaHiM- iwth-bI liiiii:^ laaslETt fumL- 
iiaivi, ulaiiiaiT, hr« cuElni. fiuEJi:: mnnlib, 
FIFVITD HroillO llEFniEflnp FlaUIUVEiMEa' Prillll- 
ntac- ll'□Tk1. inauilKt JualAunliHia fl; iht- 
llcuItH. m EuimraLiiuii FiVi.<. HnbJs, 
Er-lll lEUhhnll KE, , Ipmikljn. Y. 

I'IUIBI'IYAIj IliNEnk-Lliilii lm ilKow L'nril 
lYrllllay Ljy i-iiBrUniiTiL lonii. ILltOft. nnjriF. 
Orlaloal oiRhiHti, rn.Dll'a RiJinnltCd. C. L. 
^rklF. IH hM. >E. YblHipU, lEli*, 

I.EkMEX Eirffl Flipnliuid ky ItaalL 
Amyrlpa'i hBiUiig lyiLcm. Kuinl for Tifp 
Il-muHl aiill t^EfllrUlani. |l, |T. Ilaxr, Ptl- 
liam, Ni V. 

AJIMJir.-lSWA!, HClIMTl. TfBEillll# UFlft- 
Inp. iHpilFni maoblnF wiiEk tiid dip iiiBtkpE. 
1 .--u.-r.l .14 KIICI, L3 IPAKPIJ El. Bnliat iflh, 
■EIITT K. Jf He., rirtilazHl, flhlo. 

PTAiilEHLEIIH-UL liir i-pn- JVn treoF 
x>ir. auru IPirlJliiil. Eajwnw mail. Po- 
HljlLa IicMualtnoiC. IVn|^ Iwnvilllafct]'- lUj 
llTllll will ulvav jrop. l(i AtubijA ElMIID, 

X. EE. 

ICAlJlI-JJ Irilar Blaii], tjEiud Sk FliT «mi- 

ttINf liuTlnKtloni. iatiL«ta EieIiuief, Aildf- 

icB. Mabiii. 



PI 7 TRDIT TCfibnEctL iBaUlUlA pFIeop 
oMiriat UiiLTrtKjlr tlldt lll - AUEoimilillOr 
r.'hFn]|ral, KJpsIrloal. md )EEi:bBJiInl Rb- 
ElUFtrlllE. I^W. AMMntEUFT. BlUjnMI Art.. 
loEnlidEaEleii. Erthiiutfy, AalFrnBtiiJltJp, Ad- 
yv-niiLiii;, JHiO.1 Rolalt fYpilfIn, lod Wakli- 
maklrtf. IFbUetln Eth, Addma EilrcFtcr 
I'lF &hlrB[l4HI. HMM 31 Ir Y, U. C. A.. D«- 

tfnlt. JJIch, 



POPULAR MECIIANJCS A]>V£RTIS1NG SECIION 






fihJSV, ctKf ikottbiLnil. iJiiiiljiiiiH writa 
TiiiiitiiLui ktU::i alitr TMirlli k'^-’nii. T-no:.! 

TnHnrlLili|{. b^iiilhll. l*MHOUkJ 0«T«tlUll. 
■□r Wii|rh. J iivii*il |[iuiH>- SLUiLJP KL-IIiXJ, 

H*3 CtCMT JiUNdjIL H, I'HiTliiT iuM, IL. 1, 

:&[iiirL[lL4 jjhI madctii Tor nriunifnlLl 
rLuUctl JiIIiNl'JlIi^. dl41UUT. |ftKlt.-D riinil- 
liirr-> dri n^FiLi, pAiui#t-, t/ii- 

Ifrt^ |]lui^r«twl ntxliiKiiu tllKjilailiiK 
uunnBHiic. Ihilb. f n>dL JJri»hL(n>. 
fi. IN 

~ HTL'ClV ildi;H::rluL>>n'. rubLIC IdridLU. nil>f 

KaiiLlul hill b'iultUMi:i IS.IJHI lii 13. UH. 
Inli^rcftlnf twiiu: vlotly wmiw. ('njrlnin. fi- 
Cn-rUM U1 UutJC 4UIT. LItCTK [TIMbtlL Vl'4 

buiiF Jii:ijnj 3U«jLluiik Wmu fUF 
ATWriJHii <j9(|i.1'.i Ilf Itu-lurliiluKy, Duiil— £1. 
■CbliBfai. 



TAA0£ S4 ;HEIi 3L& 



liwuntlQt Fimr fli-nijiiia 
liiifliL L} ariuiL iiTJiiLlK. I'm rAlnlraiir. 
C'li!rn«ci EtiLiHil nr l^iincliv. 130 ^'Ctt 

AuiLIn ■ Chkinn, 

KLHl^THCLJIT^ J'lumliln#.. ItrliAJkvIiig, 
hrahinlnl 4riU An.'lll(CrlurHL Jlr.iiLlliK 
tiufht tr pniTlknl Irulcwtluii. Tbli k 
lirfkiL jnil ludc i^ulpFiciL nrii-clckl HhiH'l 
ill Klllirt Ulllll I-i^iJIvkI kjlll ■lllkil 

oici*(niyi J\»lllvii^ BPunil. B>tti iiifi-Hi*i 
whJla iMiclDff. 'VVrIta lor He ]l9iiitrRLc<l 
ki-iib.. I[;'a Thcii. Cuyiiii TTE-da boliMl. Ucpt. 
8IW, t'lik-MO. 

LKAJty i^lgii I'klnLliif 1,1111 t'lro UTIdcf 
Em ]>ni:Llrflt iM.'hiHiI L-n Hlinn iJinu. i^ni «x- 

d^liiuq lAhllii kMmiiiK, ^^1 >~ui9 dk-luni], 

Ucnl. A,, |:il ji. MU A-t , Cfairxipi. 

TELIODAPNY 



TULEi.'lUAE'IIY — 3[iin» Jjiil WInilna — 
lHlit;li£ iX liiiiiiii In luir iixJnp.J IEitif, TIif 
■ tniiiyiKDlt JlixliimiUb Tmii«»Ji l4r ciimbliKil 
wiMi diiunilir 'jc iniEnr loiuli. 70U 
unr ijKix], Jiiii i& «i[x.'rL Dptmtiv uuuLd. 
I'iltI M ir. R. Ckrr't [u ndUtjllu All dbliLi- 
rJiilH eiil'' llrmtri. Tlllllliff riHL IT^uLiJi'it 
rnj?, dlmnlEr»|i|r M(|!. Cld... U-« CnrllMinh 

Bt . I^FH- Tprfc. 

’Tl'l.tlc^LLXl'IIV— Uiirin uid liVliiili^— 

«1'v £4iUtin yiEnirr IahkIii. Ih Ik i^hI 
'hVcMCjn VDli'in irlici ind iMfLjlKE JHuwcl 

n'ljvli.Ki It;Li.Ijiui |u kbniL lirAiLuilHi la- 
IIHM, fO.lTOOTII (.0. rmnllTSfl nuT mutllfH’ 
■TldUDliCI. LiilW llElrif UIKflM — FUliJ 

4«hiLTl, TjUiinL aHiAi'iI «i[*lilEhllL-<3 dO 

JiFUn. 1"Tl!ltniFilt d'nm-HiRxulilu'n 

«<-iirudi ilM. Ciilnlw I'm. IIckIbe'h JmpU- 
lulu. LCltl ^<1., VAlfdTLllD. Inil. 



WIRELESS 



mHHUr-fS TFlEHTPinhl tHTJEllI- ^ mill- 
]]]^.frd 0 n InriniKL-Mi. T^Ylbt Tw poctlinj- 
km. Nui 4 Vdfc ^'LMldl Si-lUdl. 3 (£ hVuA 
Bln'H.j Nifrr 3'«li. 



J'ICIIJFES, PDSr DARDIk. P£DifAN¥9 



l-l }'l;r‘T k^mlrxl L'lliarbiii 

ChipUn. JM]II«- UUThF, llniiliVy TSrilUlm, 
Hail Ffxricli.£i]’HDa Ulm Kiivh-iI lirnd. K(l>- 
Itunlirt' Mbttt, lOu., J L.OD, HTK£1 SphOklChM,. 
Ijix Annrilrx, 4^1, 

ClUli 3l<ll|Iu.-ni K.wr>-wlii,rF lAiiuhl llkn Lu 
fxi-tuTip- tIt'x' iwdlyirili' u11ti iibii. .Mfunipr- 
Ahin Ik (rxiiiii. utkhel'Jli cjibb. um uu>x. 

LlliTfUiiil, llh.lii ^ 

llEkJKH Hr.,^1 PluL'iirni- tlxiiinlvH uTnl llllLi- 
InlM CRi'Rlniiii':, I h:. Tpylur Ifn.iiliFrx, 

UJIM nirtMi. cfalniyD. 

» UU^tlL' Km IViiiymifl I 

t-l.on. CiLiLui fm. Hylnd li!p«Ull:L». 

Ijh Aiiyrlrt. 

^EXtrilAMT}}: |AFt i«M 4. Ckt kniulnti^]. 

H-TTMiWTlilp kill] 0 iinllT c-fl rk , inr. Hl''- 
tralJa LIuHl ]V-tt 1. 10. K'<.fTllk^ Mit. 

J^JS‘K4'All[t ^■■^ll*c1.IHI. brU'fmrtf InlFRiE- 
IMK. M«c rOiili. MFTnbefBJiin-. IewItiiIItik 
miEidiia krirlo*. C44.. Li>t. in Ik KxFliknBF, 
3t£l, wm nillWkUfcL-u Arft, LlllMJiifi. 

r^KAHrc >111.4 inky ■'AEiiIii X p’liiiiiiiij 

WUCT iHllOl' Mulllb TiLir. PliSC lUxii I Lticiui. 
DbUlUlOlT rrtiL IV. Lt HlUby. C!p 

iilfr M ^l A Lu.. HiXAl.£1b. J. 

nn ]>tKlT'rA1tI)L4 HTin«lii|r 1rtiv AmoMd 
'nVibLil, SliM*-. tj-iAiniiiy 4~ii., Lniaticril^ C, 

"" jd 4 Tii.irATit.iTcn^K iPnu'.~jbMiitiriii ak 
rkilH, JLjIiUt, Jk-IIT Ilij™!ll H(., ItrJiiklyii. 

V. 

icEiriuiRHini'' ro’iniEd Hnmcdixicop. in«. 

]l»Hf lr liiwl Exi'liynijr, Hrj'/i IfAWr, WliiTl. 

d* RFfRUANT T^luk^ru. ir/l ruBincut. 
inc. Hkwriit l.'fi.. J-roTliltnoF. 11. I. 

IF jiili rnilly PAnL In cxitiLnRi!' jiou' 

nlik. Lit Biar Fqilrrulltl ciLili l-Lnlp i;;lEi:ulkIii 
In mRiiT DTHJJlIrlw. ^rfmbcrahtr. H)^ lllJ- 
aiiL, Bax ISlv l»t, Pb. 



CAMERAS AND PH DTD SUPPLIES 



IkilVB 40^ utn ]*t>j4ii l'a|h-E fhllll rkCtCTT, 
iniFliKlil "l|iHl#.iil4i" haa « dpiiEklliiH qllkL- 
llr ue 4lUKr fuilkllll IlkptT |HKt4(44LV. 4]ll L'k 
iiniiUiLi iii.'i L'toh uN'iy, nciiiii'? Uki-k giLu- 
1X|L^ ML4ri| Mir .1 ikwii pufLeLj ur dx'l 
hliQj, [vlLii lilt BiHl run jlmMuiu, PIhiIij 
L- niJllrli. 1?|J... Uupl. 1. OUJU Lk SxllO 

LI||hJU.i. 

IIAii'x; .m a tanirrk' wctiF nir laiui/wd 
nr iny iiiiukeJii'4. AniLThiiTi l'k>Lt«Tapliir ajni 

K'jiular KIliilutiralrillF WlMdl lull jaill llOP |4 
BiTkEc, k.'l|i.'r liIrlurrK xiiiL uirii Oiii.iLO,'. F. 
Ik rrarrdf, Hb I'ulu DIiIb.. iferioii. 

Jl' ?VHi liRiT k illah-nraili" Camr™. In™, 
Iwilxl:, AF J.JiillAii E'l-:lurA 1,'knii.Ti. kii-1 u.hii-f 
Li LlUb Ll lliLL <UlE, UTllt 1U L'KbF. Ikkk 
EikrULnilnir, pairvi rti;- Wt Imy vim.| (railn, 
*rll LT fEtbLiifi 'ETtryllibtf Dr H'lmrki dpini 
Vicl Ir^LTki-t Eu (lri.Dir]l. l^Uipt, ill lirbEt'ifT 
ai-rrlLif xml a »i|llMb' llml In XlL l^kirJiL 

Bimi i:o.. liurjl W. Mlillsoil Cfali-aiiil, 

111, lit bBi liie ij iLma Hlx 

I'tLniH ■ll.■FL'll:q4d m: pAr luLI. IftJiiu 
xiV,- iir xiiialliT. :ii:. -HaElxTaiilAm |U1 .UIm 
l4tif. II Tt-ini' L'nitckiiw: r«'*rii 1144.14;? 
PkhJ . i'llinn EDkIim. Ri . IIMtIlt. 3D>. 
BEAETCE VI. ETirM^ KjiiUlr ElLlkrRr' 

lii^aLH lur Ildr'IiLj Halt! iiiiiiiiiIi.k|, LI 3 c, .HviiiL 

tnibr Hw riAifil-Lit- Kmlih Unlplilrij:. 3-1? 

liffar fuT ItC. H1.I1J ll>(' riLkiniMi klld Full t,r 
llliil, a,iiy Hl±f, lb an- It rX|HEiUrMl UM| ili:ri>l4fi 
Him kiiJ ry I 111 PH ll bkiiirw Enim i^t inu. 
UElTd. niA L3 ('Ti Lllb kJ. UABlAAhu tlpjlA 
L'j«lii|Ll.liy, Ibmiiilki-, 3'ft, 

FILltH llryLlApiMj, EAB CEdllil bF Kill; flLlk 
irni-hK, tUiMiiij 1V11L1, IWnUrjirT LiFlbifi, Tiiur 

rFIllH; aninllnr hImm, lIiexh 1 .IaEF ilull^ 

L'liawkm. Kkiimi.. 

FllJJH:i«B iA>. «ll PUmur. y/. IjhIi. 
Ihilld iLaLlIhIkiL. ltd. 1‘TlnU. t>ixl',i. Ihi: 
SlAxl'Va hi 1 l'. iHuimI Tut xXiLu- 

nik-uliiii ijltor. 



r^'HTRt'l'TFlI^'I^ BiL‘1 riias.i|lna Fof I'Imh- 
pliEimctiU 1‘tiitn. |i)AK|ii>fFiniiit FIieiI'I*. 
]itiK(4 <n Apfik*. UlLilli. UfalrunTtrA-. <r<. 
Hlluph EnlktprF, TrliA FIrlum. H! bn alj, 
ri»' 1 liiaiiiH^riiii; PI111I11 Kni.i miLIi aarfi 
CiHifT. MiiMjf-lLp'fc llJFii. J'. llpiMHill, 
Blfirkrtcllfc, WIID. 



b'bbimy ilrlL'IiiiiFib. |*c: Lirlnlc., .J? tn 341, 
A nniiiiiiiif |iiEvwpinit«<l thmuaiir ■xini|U‘?i- 
iiid InrpMt cxlitliif hlniit. E'rttie Ilit inJ 
klFMOki uFlf. b>iliiliir«M;llU nllF lEMAlJliy. 
InilL^ii ]i 1 h 4 ii- I'LiiIfOiIiix I'll.., Ob Iv, 
ye., rh'iii. .1, EhitaHn, 



SE'E^'IAL— IJuaniLlLVib KJdrtrli' IAIhIi 
T jUieji J-L.lll p 1 t-t|ialil, .iiiib Fiimplfn henl ilf- 
ll-Vyiiyn. WfHth tl IL 1 . Art nixirtt. llKXD 
LTienileBL 17 i>.- I.liviiflit Faetc.. LTili ijrn. 



Rxlil >Y;r..-L]ii:KUI:'';T>i S*r: 1:. *|.Mj, 
iiii rMiu'r, si.kiiLiMiitT llil.. llBmHtmi. lUiln. 

‘■"I'Dk tbklM.— n.b ypwhl KijiJIil! $>i. 

.i,itKur Haiwrr i.HI yaiinrlnr Ht., Apiilirl'HL, 

win. 

KEUlAti VliTTH fkvx‘lni*it. ]0c i<r Tflil 
aaj list. ]>n>IIIBt kllL'iillim alwn limbl ixF- 
i.IrFl, T-rlala, IfeaSt Im H^ilkl, .Iir. 
tn :i'ii''ki. Ir. J. 31. 3lniinlnn, Box U. 

n:« Tiunl avl-., a'tiv r<>]fc fiiy. 

CA3EE]tA Diid l^ni IkaeinlTd. CnL llkit 
1''1 hi 1 ii Eliirpcalla IJE1L jliiE iiP Eliii ffian. HtilI 

Flnmp. Vi'IUpij;li>iy, 4 It llenmlwtp. >ld>r 
rwfc. 

FII.II.a" hIitiIiv^I In. nrlHli so. klE iLeuI 

Jhi1|ii"ii|l'H Kipfllfi. eiwwrRn. X. V, 

ninety IE AXT 3 T.«ii*j« All iiiakiai hiuI 

rte^. y^'nrk Jillt M4 iTFtI at lipw miiai. Kflid 
tai «ir liorEtla Uit. EEixEt'k E'hntci Huy'yly 
lliiiiFM. H-l. Tailib. 3Eci 

F3TU.ADIIliTyAHT iiiffF Vmir ^ 
kndkiE ni3A rail i 1 ofa 1 d[MiL Mk ronti. E'rEnli 
rhiM AUkt. [Bn temk Aith. Only iiiio rull 
iliiEHliiikFil xl IIiIk iirliY' EmF itkrii iillflEaPkit, 
Ln xb>yF ■inallly 4T ^ir vn-Hbi. .ILtwr A: Hnn., 

A IT'* ,Levij1e. C1ni.il 11 a ill, n. 

lilf? MniiET KiTtil nn I'tvitnfiraTOili; Ij.'U'fti 
nillb A|l|iAM[l|a pHk1< tXl'fek’nMl; FAl'klellll 
•iliiiiii Ttalqti J. iniilhijii. GIjIR Karmii>eA AlA.r 

I'lllnnpt I liqiprlaifllt iN 

Till bxy.-. jp|| x.-ml rirliiinmi- Ikibinliix 
jiL niEcri»Hip(i, Ttld4CflMM. iLlinwilnia. 
I.'V|||L-XXH, alt. RiniMi IIfX. hFIIE. KxIui & 
J'XIII. tlrOlHlxivi. hi Jrihn S|.. .Vdir 

liArl. b'rfMhllilu-il i12 iMPk. 

E..17T ITK- Cnlili yiouT iitil roll dT liiklBh 
Fllliii. .4i.-liil ]i1i: riir EF|d] fitnlct. HlbclJlii. 

km ninl". rrntlB. TD. 

[lilAEIi iltmhafHid Lllc. all iLaiw. ■■Aiili 

JlA-nb*. Jo: Iki-nli. :'Ha"3:Hl. 31i-|lii. I0: 
llEHt -rLTfli, SDt this. Wbrk fnerkiiteoil and 
emuriiL-d *i bsuei kElor lOtAlrJiif. Poit- 

piilA SkiiI iinaallTwa Iiir lamiilui. I'lbrari!''! 

(.'ommetolal rbcAn Ehp|i. [lolfdlip. )Ibu, 



MDTION PICTUHtS 



lilHjr in Id r« KcniiEl-lvinil lilpli- 

Hmilo Mulltiii'Floliirn llutbru.. Ixiium. *u-. 
WeHu lu iiHlij. Ijavld fHem C«|.E mi rtN 
Mwdln.iii M,. l:Ji[ou », 111. _ 

W.IElTB MATl[vl'b<l.iirL Flabb, iAih) 
priAwl. Duliila 'XLI iir H|ixrs llniA. Np 
tiirrMHiiiiliMw irhmL LioIxlli fTof. Anlu 
FuMlibliig Lip... 301. r iimibiiail. 

llELb lEotitJ- IVrlElliI lEu'rliix-ltrLilrB L'lxllL 
OfiulkiiL ilnnixiiiL 1 'i»xiMiM.iMilni|i'id CPUiet; 
Idiarary ahii-ii].' uiiDeKiuer. bVellA fne feoa 
bOOkteL. "Uijiw in Ib'Tjtr ninELil-PlrtUrH 
[|11JV ViiliHhiiil l'Ul,i|biliib( sh; 

FiqBi™ Fkllx. 3|,lriTie*EIIk. 

’“TTiiiv ji> i\'T|i:t ITKimplsja lx k lirxiiil-iiAia 
'ai.iLame dtiwc-d L,> mollOM'piietiieA iiIxynilL- 
beif. CniiUlIlH lAAi'bl uviiarAi. a lilt ']( 30 
liviiMbtn hllyrcx, hemI «I 1 HirnrniKl lli|| piKH-, 

naiT. I'rttr bi>-.', J'lmtcvlky Fufa. L\i., 
3>J| :i:iM l^ivti- A m. . E'llkk|fl. 

>:i.3XTI(]r CL-jinHli'irK rnf lEP (iMiiin,— 

kliyAliA call Hiivi^l.t wMli miwIljnF OllflllC. 
KaT4 hair Ti'iir IldKtliif bMlb. Buy ptj-' 
mfni". lEohril Itri'w. t fuii. ifIiIm. 

IFICf BAOMy irrltlJif Flmti'i--ii1kyti; ilnlxbla 
iHt [II IhCIIUACx. IIJii riirre>pill|[hliw EtHBeO. 
I'FiiilwinT. I^npur. 330 iVkliiirrleliE. Ht. 
IjuLa 



tVEIlTbl IEDFLiJ Pli-liArr |itiyn; rtK^Hlanl 
Hljjniahib: lilir i^jnm jialil; iianl tinsarleK-a 

iiiiiiei.TuaiT ; drtilli rmt. UIom- Elii.. JSl 

vi'Mitmin. C'Litdiiiiiijll . IHiln. 

STS ntmrLT Hlilitly-UniEiii Idriuen 

TiILAIiiXce — M axIL rajillal hIxeIr JI. 111. ||i.i RE - 

IvrltMEit liHikll. Tfnrtl IH — riimlllL «at47r 
ifaliif. RaIi 4 i j. llnliAii. 3133 KLiiiihirn Any... 
171- ilL-k# j., D« p[. IT 

IC.tXTl I:LB IiiiiIiuJF UrillliH iiiiiLLiia [di-Clmi 
jilHyn. l'n.T|iiiia i-imrEnidt'. lllmiiT tpilmt 
4F ot'Tr«{Mn4rn«' wiiru upiicomut. Fru 
drtuLIl UhI R|kt-IiiL I'lFit. T1-E Hi-uiiubLl Ce'i.. 
«l|;i W'txL E3;ih SI . Yew Yiwh. 

MALkll Inp.iip cLear nUhltr. '■Vo itirt 

C ILL lbs BASiriJiC' plolnrt tmliicu an [ho 
AllsaaliL liLxii. hiij uiiilEEaiii-c IiliteiHJ^- 
"i'lllo hr rrw rxlnltifl. TlniiiP'li FILn 

Eortltf. I>tpt. ]’. nr>nipMi. Si'Tiii. 

WiltlSl'1 riucEirliyi— Hern A bly Lnmmf. 
Our Ihidk InllH hnn. llrtoLle rreo. Bum- 
fErlER r’n.. Pll-dyiklk Ihettr. Aaii.. I'liLtasa- 



BUSdNESB PFPDHTUNiriES 



START In tho OBcpol Of oIoITih dlHit- 
liip liuibritMi k'lM'. Tliiiemi'iD Tai-uum 

]"i™-«x fiiiri|Ti«1iR:| fur iiiiiiHtri-lal iMpin- 

liip. We ibju- PH lii'B. EniLly liMnied. 

iihlr tisn iiibEiiJ iiivilixl 1i> niEiL eodil bn. 
PEI FEW Jii IfEwiM rt S.Ohl :iiiil tn'Or. WeSld- 
tKlkJT. TliuriiiBii T'nru'ini iTe-anor i.'o . mxEE- 
wfiiAiuFmi t¥ nil Ly»i Vemmin Eloinnii. 

I KniL II. ytb. ixiiiLd. ir_ re. .t. 

KEKHpV RllEk'l iTlImif® ; piMTAiil nxl ]irH'- 

11-e: IW rrrrmiilii. 3rv. -Jihtl.'' 33U-T. 

l-li JhlOah ir rtilmgn 

UAITj ToilFr boRiIrr nr ITit h-uo(v^"S!.W 
Yfkrl> Ari-Ea;:M bT'uKr.'” liihllnL MEllllLa Er'kOc- 

let orti Trrlttfii. Kevry rviuj roIii »f|Ii 
u'lml iDDio. I.lto en '"rntUeya rTulii.'' 
ll hEhii^i ynil UpiIXuiiiIh nr Iha IimIUiem Mild 
B'.iVIrei'iF'y. eiYiipiiiRiiieii iiy it-hi. ilrb|H 
lAiir nxlm aE Atlm gvKOli. Riniplr niii] 
ivEtutFliti' utiilHiFlIbtll. Itr. lACfc PdlllT. 
A III Min'. Ihik M-31II. tin lid ][a|i|iln. Mk-li. 

IKb' r;|L.yTb^ FlIrrrH-i lihniti malh nnh-f 
IlUylJiAid XTiikr .pnerp.iilet irr rcnii^rAB mr- 

IKEt.iIEeu — axEahlMlyil CkdOll FAXTX blPniP' 

LlilnE Pbh I Mil pi— 11 1.1 ib.K:h iii>*T- Hxm 

imfifj— a™iil mhtkk». liiTfunb Ceihilipiit, 

IlRMirrH -'Kl 1 wl. llrtA. InF. niitfiEk. 

tlO^TIt.TCT— F-in-n-tex, ■Kuirrn. Hnl- 
Ikry. tfm lIKi'ir Ih'iBTI II.ITA lUOIIlUy lll- 
tiiiiiu Lir4 lu uii liLi'-liik D>iri xuiit. 

Ir-aieurtluiki. 13 IAiD'U-ilx Loiiipmiy. 
TA'xdliliiFiliii _ 1iiE.1l:iriJ.^ 

“AliflinECiliEI.H Irented 1it cifkinBr r«f 
l)Hiii|r.iriiiii lycx-uHiLF, iikLiiriiA. melPnriltT 
pn.i|Hi-ipiuM wTiiih fnCrt. bV, H. Fahc. 

Aiiilfniin. EiiiPmu. 

TK’i BUKP^nl TTEirkeiilr plme ibii atA 
Ti'iAkliLf hlff nimirj' f«r hITihil itinFn rx|H- 
1x1 EniulEid; TH'jdiLTidr oiiAHiAlttd. yiklled 
mmslfte rnr Ulr. AitTnhH :il hIilv. I'iiD' 
UxliuT. lOM CMlUyr. ILn Iiie. 'VH, 

LHlC.InTICA 111 ||U:><1 Ary bOttfEiCA MB 

liFiij^Llnii. t'orljlii ImcrtillffiTfi lirulilii 

iiRiul Lxtiin E'k'i lOmIULl VT.IF pftm. UTlt? 
bCidiy hr Inr-'-fTTu Him. ItFtl-Fb- nllll. lend 

iiiir dollAr hr -rlKinlolM xiip.l]alii alElirii 
nail liilllidl. Illiliurdoil^ rtc. F. Oruk. 

]P™_1A'I. llrFinulHirEi. r. 

i TlillUliir X nnnikTrnl Hiniliio nf 
liiiiiiMj nmXliii; lililm. bdeiiA JUOfEKlono 
kPEl liirpiriii inii t H ulii xIiubi yH 
lA- mxlot meat nniHV. HkPipIf. |i>f. Tttiip- 
lor Uifidiint, Ik'dtiliwoitefu. ITIiltf. . LUUjcbim. 



POPULAR MECHAMIC5 ADVERTISING SECTIOH 






TTT Ft«n ^iL Sn 1 Kj1 aulL nnlcr 

1 nujBfh>. ^ ^iir HM. 1 HI 1 I 1 W I'jf 

cvr iiiTii iiimilir'iftijn.'. M. V"^ O. -I. 

Bra 1H8B, Miwlrj m. rDn]*iid^ ^ft. 

iJflP PL'Tr^ ii)U Iifil lu I Mr hoiii;^ ImiiJ- 
Dule nii 7 im-ii]i.lHr Jn Huulrr: ^^MidtcTuL 
dl-w it-CTtL prL«i:«j (it (L-xu'ilug tum: iui- 
IlM^lvil lllllhtl'l. ^lk|)V CuillUHiiy, 

W >ii:- Ne'ji' Vrrt;. 

ll-li! fLSlll:>Lb millllHlljf V^JII hdlihC hH 1 iI- 
Honn iir T>-. -^uo In I'liil 

l>TFh:r IVi’lnEn<; an;' J'.>nitltf: IJ.WM THEtiri 

U'Uv iJiiii^: IL4 i'jyiFii»>]iiii : iiu L-XT'trLTii». 
U''^ flknil>Ii l'ii'T]i1|1iiii;. 'lil'rhu (iir I'lihillt 

MM^ilhiK I'Inrv. i1tei(imip. I'rai., 1 (iE W. tUi, 

I'lrl-^iiiiri:. Kniiiia. 

I UO.OMD In Dfl -;<»[■ irlch. 11 

iruklL idslEr Lu^I'.:if: litfiiiL ulnb I& 

III my biHv, I nrlil pluiii i^iiii]: tuw 

Ici hIu Ibr ■n'l'T*; mt taiiT* -Flmt (SfiiJ 
f'lr [el« ItUi- hau. lIciiCMKk, Bca 

KtT, I jhU''EE. JS._V. 

«tL I I' WiirtbiK Inr ilEhrii, ^ihixL M 
t'lHiinim awl MyEJny I'li-lmw. !Nn tn^l- 
tMCe EIILL IJIJE- inikl3 L'tpllJ] IMtdEtJ. Tte- 
ithlJuum uaw;'' lUdkE'E. n-nnlrr 

hilxliiiw hlL^'ji, l<viiiL I 11 T riTM liC«kUE 

■■IN" U,Hjay, F'litl ik{i;|h. WIiUm 

C'Cl. :!TP CiUhEldl]llll Ttu-fl l^fUTETt 

i'-pln, 

^niEhCFli tL-jllLI-rlllK kd k ^Ujblk iTlxIt. 
\k'c hnF« iji^M. bi:i.fii' 1 kinq E';- A'iihuti 
mapTOy £:4 l, ihpL iki:, iiMiti 

wariirNni.FTJiiu: I^emi nv<t. ■.imhI 
jiKi'IlL "nmulJtE'. '' 1 iVhiinuji. liHl anu' 
H 4 ,, 'V'jii nill'n^^ H. 4''. _ 

ivH-i>|iij-ji;i'k i, JiirL^-lmiq! 4i|i|K4ianJus 

In Tl-xii. Thy ±l[ir iMiELELui.- (lyta 

thfl JiirlB. ?V'lr|lT fnf fur mmiil* ^igiJ. 
£. 4\ niEfTn. h'libllitwr t'lllini Idph IMilfl.. 

IlMiuEm. Talk _ _ 

F.iT>:ST JifOlclUmi -StU. Wliy wi 
IlllirO IECPL, l;hj1Pbl, 4jllb?l4l.b4i HKn I 1 .- 44 . FiL- 
f^l liVn|ikiiiuL-:-n, 11, 4!. 

Siiirr Uiiig liiErlliji-iiilJ, JTiM 

Eiiiiualli' riinihhkiiH rxnQMitTrlal liirunnkilini; 
iii.riJFitliri ftiet'. "LIcd"' Fiiir,. BraihrLlJr. 

JnilLirti ■ 

LF ynm ITiirk lU 11 hh^i; JlMd If Ilii' 
ry,ni[F^|ij b^in liiHg,' tHilirT, I'inyi IlIIiE^ 
txv<tx niir;M|l' 4 » Iir nilUMltf mi-rlilin« Inr 

uk- niid uEtle ■>? rul] pnrUnilriTE nik<l 

khtEiL I ttUI |iky ;'4.4ii Ici ragb. 
iumi-IiIeh- 1 hiiy [■liiiirr, ]J:! Vi'uee^ Ri.,, 

^ifTT Ycfh, N. V, _ _ 

,'£E,:i:.\'rSi fifliTin KliiEv Hla Simu 

raniiyf! 4'kjr Jif illii^E .^ExIlEX. L'Lbl" 

rra Ir 

AI'ivj.;n7JM!'— il 4 ii:rii-- III ;ilJ . r r^iii- 
)i\f VEt-kliCri. I'Ll 3 UNhi- ¥ 1 . V?L 

I jiiLIi, 

~YiiMti:'S || furl 'uiit; JIl lkjli! 1C TuU 
luilk IlLI IHKfrt l-tf' I ]|I"|IH >'f l;ii|ir«tlL'il 

I'l ml'br 4 |ir[-' 4 iiE[' 3 — fy?l mliir iiid uu- 
■Wyhwl MhIIx! 4-101 ViftkiT! Vt- fhnTkH-- 

9mk: i-ihIL; -n^i-tkirili plll1j'l4r tvi IiIlEI jijiiL 
w^^Hil, iJtiH 1 bf iiliii^ riL EydUmL 

tt ar diMppoiriifiJ. Aiii.iiru’k. ;jiP L'nr- 

ii-ri a». rhicMa, 

”"T( "EEEhO blL>llUk'' — CI l-uIl^L 7-Jdlll 

ItnlET i^nrolk' Jiliina^lng iiiiUI«fciHl. 1 li-l|i- 
■lig «llL-n: >lK''Dld lUlp 3^41. 1wi 'Virn t 4 a; 
lll-llvi- VimIEII iIuILLIM. lly. 0 i«<llL JkEEUaiBi 

I Ml'. hVl 4 l-blll|il 4 M, L'bfrupu. 

iiiuhLuc j meuiIeuMIl I'libi nk-ff'' 

knr irp<lr. fip j-imr u4*ri -Ki±i|fikffi.Tj inir 
O'kJIClE' ]li-«]|( Iflh lli'n-,. S-lM AiiliiiIFi SiiEiplar 

ro,. rn: w. la:. t pit i\f<ak m.. i. iiM 2 iEa 

RTAEir k Quiilxc uiil; enkaofiE MuHikh 
:iE kiiiim. M-i44iilily iiri'JIii _E LljM IIP. Bi-fp- 
cmnsuiitl^i EHrdr -inig. ?bV wUrEtf'. 3fii 
l-lfdlul. rii-Jlklll. L-ntJ. I> 4 . 7 ^<]IE" 1 . l-'k> 

Ertr lllMtlLL'llllIlh IEMID. «Ani1liei< l^iElKl fCT 
Em InnklHl, 4''liii. Miir|iliy, ll-li>E4lt]llir'' 

i»n. in'IlkiiM. 

lEOIk’i" [5 IlIBkD a 4lurt|i.':i1iir :iiii.l 3C* 

mlic-r UMinufMrlon'Iaf mcteLe ihiIt "-1 mPa, 
I 4 p'k->iiiiiii ^riiiufin.-EurliLg' Campkiiy, ;i(. 
F'f iil. >liim 

COMH:i; T iUHkrtnr Sn iK-rliilijn 
Tll^ (WilllEI. lYtf- -i:ini|l»l- •■nrili'iili™ 

Hiiiiimi. Mk-tolkpa, ]trl- 4 C'l. l iKlIank. 

IM'ENT[i.i>:f£ will mi ■minYin^^liiiT ?ITi 

ulLHllirr Il-v. IbllLtlC XvP'l. bi. a^'J-l-llllLV" 

1mi. I>- I'. 

lllinirK XE Nj'I-I 4E|l|U*4lkulty ! flEM-llklill. 
IriP'bfkHilkirb kniuE luiu. Ell iiLlxIii yuFi-imiiiEm 
PImUMiiu. ronlnirlB^ miynlE: k’^iiiErniHMnikk 
kllll LFopkltniEDUl llirgnilkllllll — klUrlEltllH. 
U-VIEX- tui IIUEE Fel-c IMiiik. '']E ]‘an lo 
Kpiivr TiVkilLlhliluU lElfiirilEkEliJIE EUEblUr 
nja ] lilt SI . I’l'kkli., I>, E-. 

■VE'-iirLiF T"p sifc? iJ.i infii ■- Btisid-i)»rlS 
MLll'ElFih-r Eiukllnfr 'kVc- Iuete- a. Unt- 1 h)|, 
£4 IH c|i|VkL I'l'Jb-W, JLlI Llili 1kHM^. VuLk €kP 

lEkFl In Bimrg llran; kiiw 4 l ^ iliikikr or l-kiii 

k WiTil! kP'J PWII **rn H Him 1«»|||»M 4if jniui 

iBBji. PkEElfELlkll l7*f. 4\ldlpa-, 1-113 UP- 
-euIb ATf-4 ClikkBh 



FPfVr r-ikli bkLI fna- ^ 4 ^ 1111 ! hayiil KIe1i- 
El'knirrM, LcfWh K4>dklai, MnHmi- 
k'U-i.urr 1'i.inEfBS. llkcEEMfgpii'S. NLiiM‘ELli.rk, 
«C. BkVhl flErHk 4 ;:^, |Cl4;ik Vf, \IuJIpiiii 

Ri., ri'--mkP. Ill, 

JLi; Vk'lM. I^m'l c-mctiMEUiii III lunll iMThr. 
I r-kp If II ;yra luiw la- cul'ami]. H, jaf-iHk'ulikPi, 

vruvitr^u. JIl. 

H 41 W ig- ipkhF FkloE. i^iampL VaimLia], 
Rlnliii, P-jlIih. Filler, Lli'iikhl E'nluliiUI, i>F 
ikiLid AlmliuL J^iHUTUbl iiid cDEOJlIiAtifr 
jinu:i«*, 41 . *41. f'klEiF lligpillln' C‘>,. Ui.i-f 

=*. liiE>iknkr4jtii. Fuel 

JI4.1W la -UHIBIE: k JUlIL llniiE BUklllEB. 
3* £Sff FreDE I'-liiii luiil yrtym llkllli« irfr* 
II* Mil liiF li'li'. llyLl Di-alrH* WlKiIrvylr 
Hiill.W. r.yi Fra- Uhl Uhl K,, I 'lilrJiib, 

Bli'llTlF ■ |;|44Jli llEklllllw III IWll rilM.n4. 

Ir(4 ui- Bliil T<"j la Mib mllBElina bui-iiiEkB. 
•Np CB|iaij.l PEi.'ilE^I: Mf SfH. 'W-e rAkelE 
ja.'rili «f «El1)4kElXE| lOHM^ KETer 'hlUkTH-M la 
yvu. kVbkiH LuiLiiy fiilr Fjw< FliltAiim ajiiL 
lifu pla-i, Aimet|i,-b.|| L'cilkBCfluil 3 ETt|™i lUl 

auie Stml. LleligH. lElcH. 

'ki'AITE launiK-llEkun- Flkiw. UD041 
lOleiFL liBTuie kll BF fpkre limb y« 
i-uokkoiriUWIrl'N-u F^IIirjI. TkrElLl4 flw. AEbu 
JFgljIfaiiba 4^1 k, :l|l4i-r niiwtniikbl 

IIABC;A]^1!II BiJIallUl BnuJ fur Trau 
rTqnPhlE'i JiSfrl tackilm, Fpnn nxriN, 
twliim ciwiriTEBi kiiT KipJ. -iTirvlimi Ueit 
i-TEElri-k (re« Id buyicrb lA'i^eni Ki.Il -1 
Ap|viir7r irihitrkpi'iHl, iriiirli 

lilH IFIIL ■llfl'E 9 I 11 II III eIif rfari.iiL E kliik 
dE^liir Irur-iiiEv. Ullh- milLkl iii.'r<JBd. Mi 
jugau. 'VE'rliD lor IXKikleL ihjii-'VcXbilu 
ElyHirlii, 'Di'iil El, 4'7i£rkiiElF, X. C. 

^l-kKE jLcmlip Rillwl ahniiLilA. 1*Pxlkrli- 
Ikn Few. C. 11. IlETTijgfclJ. PiBtF Ijallm. IM. 
H-'TAhT I'mllbplilF MxIl-fWrkpr Ikink lElixl- 

irHifiimr- h'> 4 'Tpriiin' Lpr«Ballm 
mit hir kiBrnik. miEiailBa Lic«B]H.nT, in' 

E llhl ffE., \V> T<gfc. 

^uiik- Ajor k*-ii*vT» 
da Ihp VE'iiril. EyeXDJiliPD yllitiklM irk, EPEEh 
.I ll-mi lidiif Oil-, 13 W. |UI|| i-HE.., KkPWi 

IMiy. JlP. 

E'AN'I' bllir J”iirBbxT arrani '.TyrtyrL' -kElr- 
iirr MJ In.Tli'ff. Xrw iimmu iigirni PXW- 
rour-1;' EVIPkiile hu'knEiiB I'^TiatwIkn 'Tm. 
EF. likrillw. 3H MM EI-WH. flkhaiTill. L'kILf. 

WE KIitI Villi Jn IhnlimB,. Inmlihlnp 
tmmMiEB: mE«i -kiiEl ivmcPr 43l.LI.lp CD 

I'IPIlM- VL-ekljF DturLEliii our "\'tr Rswleie 

J4kvE-lk.1lJi F'yiiluplH" buttlij 4jjr nl'iikU 

railii kiiyn-liurv ; iiii r-ylLyi.*4|n|E_ ijniyiiiiilihy 
IkTeUnu-: iKukbt fm. IV. Hofiiilalr 
IIhpC Ijniiir , X. J . 

"KRLjL l-kiibx ^ Ma.Ik.''' JkrlL iiEigiiiklJini 
-Enr inkli-iinln' kiBnlnm*: -Eintr »p«rr [iptt 
iiE'.'fViiiT. I'krtimiikiB IlHi .M. HfU, £13 

XkiE HeIi Ht^_.y*i_l'p.rk. 

J XEMi tnnrh BUEiifi.'r4 fer ii'a' Piirlit 
itIeIc iiikLEaEibr LehIiioiaj uIf'MIh fbi'iiii yiiur 
4>Wij liiriaF lb F 4 b» iJIjih; Iiii xyii-Tixulnc nr 
kwlillliip; rxibfri^iim niirwi nvi|Er> ; jeib pluiglEI 
TPkkt- I3D 'FFti.'kiTi lIUtbPEi. 31* FuEOflEk, 

TolliM. i>HLd. 

iM'E:blATli Uikl-lknli-T IPNft liiuLiiwk. 
Ekllut, bElt lUJlllE llFri- lu 3lkll UElU-E 
FIl-IiI^ liTrtyi IiIjeE FMHiIiIEffI E fiifjm, WIimIm- 

UIm EDii-14 [.nlB, r-rfF Jpil-lli'dii, Ihix .111 Sj 

Ihnlno; 

"IIIIIK V'liJEmir Bk -H'-'f." BIP ™n“i»- 
I-14WI irlll iHek TE'a 1P ItantF-lEkklElf M*l|- 
■JnlfF JlurlPEn lelllPB furkiiLctd Ut-Ktr. 
K-EiFE k|il.r-r iLaur. KiiiyLl lA|iIuL Xii -rkli- 
Fy^iiiif. 'Vl'iii. J, iFlib, 1I|F. , lli.rjn- 1r-lPj 
M IV. T-aMm 1^,, Ctilrapii, 

W aS'tkif III iipyr fiTjiM iirkitfr uf bhh 

JKHHI ilflit rni Bib iMmil O. n. 

llBICMrJl,. JE'E AlEjrUl lililtf. , JIdllllLikpDiUi, 
lElliU, 

iXljKllLSli’JlMElli ‘ r4iribiiF Mkiii^iy 

BEIbIiikI III 1^ 11nriTifr,|ii|iiiv Mx4| 4|rr4jrr 

k.iii4M-.^4. X foTPlEli R«naui-iiL M-utpEbt- 
IwliiG rrwHked mil TrkJb P«mU In kik 
IlHft, Hiilik LUirlrk InnlElYli pILikBialm; IR 
li’-uK' 1D-U-I lrx| nivrlFiirF, lEg-iiiE^a Hm| 

JpiDruFEXMiit nr E'minului ukI IVncwn^ — 

FnlUMlEm of BUlPEkFEPFailR LXnfFF-PULlEUbDB 
£4 ElklED DUlL-rlyL.. yU.'.. * iBi-cldlir. Biuh- 
iL'fr i^JrlliUlly lAiL, ijiil '^'hlubIiIii Ibfutnin- 
llim F'riii. 'El'. L riimiiiLiEiTi k'li, ll,. 

PFMiiikxril jei , ^yruiiri'. jj, T. 

rtjSTix iC iTkl <qtki< lni4|i-r«v Eiir 

FlirnEllBlB ImlTlKtlDP Innk bEBElKf: UltlEV. 

KToyTJlilB^ rnkPEipEnicTiL. iBlnmanidElp. lii' 
BiiraiieF. brckE-iifie. kilrcrclkliEU, hnyiLiit 

EjEi-iiry, fgrrriji, fEt, 1EI aEibJn-iH llirwlfi 
flOLEm F4irrBBpiiliil>jiE;v 41 ilux 4>, lEpoiETB tXi r- 

«r r-!?: Bilk MdLP IL.tP. pnliikJiL 1'a.li.' 
lafn- IMklcr Bi»k I'tntuv- 4933 

IjJi'lld At?., I'Ltcelfllld. I lkiii 

RTkiF' Itfti.' ! Ij'i bill hLlte yn bn k JwmB 
1iiiiliiiu iIibe '■liI hrlin rpii mnnET twry 
dkr. KIHIIBIIIK UIHIEOCtElEy. RTiIH IblOr. 

.Va okiiTiiriliiE, I ruEiilih. eietTdurii. HtiiJ 

li^B pEiHifl. X'OdElllcl, LlL-lk C. H., Ilmiihii, 

.X'tb. 



J-XIt 1'hF purrcli pui blp yiw, Aild E03 

la 4P UiVtUai In irrrtr limEDl HlklT DE 
Ip^ixw. :HiBri. ilarlpi luic eibil xIhL imILd 

p|i I iiprT|i-in«nE rDiU-arili-p ImiiIpeh cf Tirar 
VFP1]. M'f iIuw yitu hiiv -mil hElp yop ■yjk,, 
BWd. Mm i'uivjiibIiir. BlJ^Ebellm lliiiii>nv- 
Ikrr Thu L'treE-li PibL inBktk WKud 
UiVHUUr 9UJC. uur Ii^PI liji.'lfl ITKI 
p\m brlw i1h:i muutj, Na B^^-rallpJ 
ar liiKnimiDu" v]l. '^Vu jeln 
IKUi flW. V|~rJL# Imtij. AddraU I'L'inj 
rw. 1, TQ 

■ AlJVKilTitilUB, Mill [Kriini. Ihir IkLYi 
l!kl« JkriA IkBU ■;,.|UU |‘rtp^^pkL Pubklrx- 
Ik«i 4 , rkbu, 4 dh 4 iilBi |||||. Ipfluibi 3 |I .;| 1 .||- 
llPlh-T llBlm lYtCE 1 -IC. iM^Hymi IeIxet- 
Ejalim Axr-ncT. SIB FTfiall iii Ishlr. , ctmiMi. 

XlAM‘p'Jt'rL'ltt:iLH, jiniraultrk uieL PtE^ 
Flit lEuyfn iiD IiitIedeI to wrltB -Eh jeii- 
111 ? ttiD HDD 4 J E-nirptlun jn. irhLclL ili^ 

kH- iBnuhalrFik, rn ^ DkP IUL>^ I lifer 

IBIPEb jh BJTf- rluk of blluJibi I'lclOF J 
A LEo.. 192 XLiiJi be,, li'Mhanflon, 

ItilKil -UDneT Bi^ujiiiv f irtLmilAk 
"iBBIe IlDUlCyW, lUlt Ope™. FlkUilEl, 
E Bln. 

U1.1IIX l» mltoct ■nmity. Hi'hAI fnbtaB#: 
Buhzk whuIii^ Kriid fur lEto bhikhii. -LNkklJ;- 
EuL IdllirlllTB'."' -LV>lk-<EDki' ArejiyUlkOD. 

jjb j -HErTFl. XoffiEk, 4Jhka. 

tJ4i.i 'Vi'tl^LT injr JncinH- from CDlhiE- 
llcm llMHlhHii iIt blIie, iwit jrrkia 

J[i!lEp«k4]eiiE iiiyhykini<, dlitrtct wintr 
fXM Ibril H4il|p|t-nTI WllllMl ylnyrWkvm 
IlmiklEE "MT H-Jicefl*''' funs 4 ;b>. ijljOOBlr 

hffr. E hir IR». ft BilHiiBhia. 'D. 41, 

Jill'YAy PluEDfrax^mk — [iktnloirBpliy Lc> 
ilTUEElaiEi. wlili rtH-mnioi. E-Dkhiu Jim la 
liiake llto Tiiiila (f lom fEJdklp, iBirtryjr- 
Ir 4 | IIIIII^ ocflmto llllioi Bint bIibuo^i- Ibin 

iihniok nr pUiiElMt*. Vnth at rrfo buid 
«f rhnll4ftl|. HIIhhI. LlBEPln 4» I'lPltT Kb- 
iiibiiufI. 1'fit prcfailbila n’cnk', Firdll 
IfKTIIFiI. ]*I|«L ff. Sl-hlQt Eliqw FU.kl. 

la Ctdtf. P. a-. |\ icpUir. Viipk , Pa^ 

iSlrHUa— T 1 |A|fk Ie |[i 'mkll-iihLur IimiL- 
MibB. llaih I:i la Knit. I'lt kliil Jim 
Frii^ttrHiklrt 1 pllj hois'. Alb E'uPeim. 

I Vl'IUr ItlFl yen kylidiiR $4 dBUr Bt 
tmmB,. lUnrlzw lokriiiiTii; rmi inilniiiFlib- 
l^klyL C, F. ItrilHand. IkEpt. JOQ, HiiiDina, 



IEIkTaIlUA nrii «IIMI1 I|T>-XVu kx-ra !□- 
iiai|icnBiIU4" liiFiiniiBE|iilE fUF -UEJOIK- IIE OF 
BlaiilE Ui plBii. Ill Pbf .aiBkl 'UFElrr aUlkhlHl 
■ ta ximp EX' Inmitlfllto EUI Morr Eahlnr iilf 
H ill' ^IPII URlor 1*74X011141^ Fiaiiikimi ynlii 
I'D.. 43D* Lllli»lll Afr., ITTilr 



lyii^VnkBR; TEf thiTlirp kPl JKffE-Ot 

'mOx- nyKhln. dlEB. IdMi. Haikt 

nPampImi and BPKIbL BLlburkrEPfJliB;. £trr- 
illnn liPCB,. UDm Blibr., dnrkiiHBiL, rh. 

PATflVrUV-iFi ideu m.iit«i4— l^liil fiiE 

9 fim hnkp. R E. Oihib;, 3il 0 >b;i UMi'i. 

g; B5-MEppDii, n. C- 

-M.ilEE* Ri‘jEiJEri..i.i4, mljvi. rio. 33k -p. 
kLuiih, x1|iliHhok>nllr liidntd. SI prepakA 
^adokl."' :i3li-t. klullt^iJnu .Am., j^leuo . 

tl-l NLU I I.A>4 tiH- Mrmrapio, Hill] full llPE' 
IliiarmilnFil ,1111-^0414^. kPlE lkt«t iJM- 

MbL'Itot In Bll Uiick. LJpfi Tof ubpiil UU. 
IFT. I.TlEtP lrl T1a»pn Tnnrlili 

tpTtV rtrniiFiiF. xrriuHii?. 5p4HlbpF. rrm- 
]|IR tXllElP. . 14 JTkTk' BIHrtFT1«. llfUI ' 



tr-ahnk hpok 
AllEiilEmn, Pk. 



Btnr L^EBiiori- -A llpcrir 



-Jh Il4.ihl4 nfrETtlEiiniETn I" iuO mmithb' 
□LlAlSlnepL 3 IIKXilbl. 41. Uuoiiljl -Ttoi, 331 

llurt llinU PL. ^4^ rut. 

ir.lK bl lilf iu4iE-y iqiEPknk infck Bad «!- 
Ihir c«Bl1jlliaELe4IB. W,1TIIU HIKIIIff, Box 1133, 

AmtrkFf, fallf, 

IUU.1i lE'iLr ISltIiIj luxJLuikriC duiai IjySL]' 
malB nklll Hfii*r ■hn.ifnro*, Wb XicmlHli rwri- 
thlHEi E'lLdA 111.117 PiiKl PM. irOFFJ -IbDUt 
rifflBl. REdtOlilljd i-JlBlhlr TOF IncoHlimit, 
ivKhETid punHvi la aiiiiEml Sliibimujiiil. 
iHiKiiinw mi Qni4lt~P|1Mln£ hHXlH, iHipruilnf 
Ir toarr Ik™-. ■Emnlnni B.t bmnu, FkiUpulkn- 
Int. UppMriuBltlin RirlMniF. ItPlTkln. X. T. 

SEAKEfTTniio iKirlj' OHiiiEOtInr kuiil 
bijeik nod MUrtk lij lokll. runnbiii; Bya. 
Lfbi. 13B4. Parui-ularx friar, imiLoluf i'\i„ 
miiibirF, X. r., 

' IMVEBTHENTE 



13 4,'K.VTS lillrj 1-134 mrirliuB. l^rt at 
Bigi biirifiHU mi nal Fgl-*lB la Jiut Ffbd- 
I'Jxm nr Ei'PJiiiia'. CaLirnnIi. piylEEp If pir 
uinuB Iratcmt. OJPkrkiiuod Iq iilikMi, 

IklflEBL BhirLCBjO and iUXlillll]i 4nmiPajir mi 
PliihkE P'liail. ItiAlnpalF cf mijj- |3 rrplB 
dar, Vniu- InlnnMb hfVkrii irlEh lint p4l7~ 
■aaiit 4# 13 , Put knl^rralmi pflltlCuDilB. 
llrwjoJ IE. H-ehiu, ;33 lEkrkit HI, Bai| 
FTUlfiffEl. 



POPULAR MECHANICS ADVERTISIHC SECTION 






TO MAHUFAETUFtEFtB- 



■JJJjMlJUUiyj Ujmmfrrtja JlflUHr" Uf 
Llii:i zitild, £l[li utnul L-dltluii. 

]ur: fur i.iiiL takliOk. Tim 

El«iiJirTl uwk ue^'iT-liiiiiE * <1*^1- 

IIl-J lb4 oE ill DUDiiTi«(uy:M. I 7 imidm. 
iLiiH UK] l(F itrjdui^u. itIlIi Lriilii jiiiul-h 
v 4 jini^MrU, Eiir -r^rrulii-i itah^ 9^11 

ilt-lDlli oC tlilf mimmuLli iiiiUj(rU.kliiV' 
JJJrL^ Lht ituUUbtn, H. £, lEriKJcl^ Cu., 

t 1il'i)l9. |:iUi I9U, Vticli f'|E 

JE^MirALTl'ILUUI. 19t ITlIlt l[xm-]IUl< 
lA lEill Uircnifh urcilfl. L'h-fDl 
CLni Liiniii, in^lLLj, 4'JLIii ^huLx, 'Cuii. 

Ihfl., l^ilfilii. I Ilyin. 

JlAK'E'KACTDJtl'MLy. cE Ecudrt Kbcmr 
^iilh miIiiL taii jirJiin cutii^^ii 4uUlj. Sn- 
tluiltiin lirliiiaui;. UIIB -tiWi i;.'- 

HAIL CiRDER BHFPEIE& 



tOTTJj ^^fTT9-ll LU uiiu'llfii lG9?i 

CbiiniHra YVlirkj, fldjiiwel], Jllsh. 



FOR ADVERTISERS 



utlFLinUrbK'liEf' [iliruA lu 3d CUE' 
EfnciL iiii.cimJ.iiHi fur 3i: Ut.u' | iLli- 

plajcd. fl.« PH Inrh: Llirtr lainrc \</r pn^p 
I'T [ui-. l.lH. Tjnlnilin lavt. l^iiE'i 
UuudiiP. }i<sx LR-P, IJLile flLKvr. >'. I. 

Vijllai Tjility-li'io^l _iiL ^11 iiut Illy ]f:i^ 
■CTii^l rSr. li"ii 5i'?i 

Hlrnk lEuluiiyp. ^jP-l SEIlviufeM Arc.. 

e.'Wi-ifln, 

]E.1|U :aI^^ — iiih-iTtJwiiii^L ■ iiH 

iMHUjn. SS.tQH ^Iiil <"(■ 

rihlMisrltlke, KJo: piIu wirli cu Kiit. 
]i|^l-hL CrtaiiiL RlUil:.. lEhtl. 

AJ>V[.:i|t]si 5[' ruiu lljr WIIEiLh LHA 

mppEUln. tl. &n»nK' 

r^imfufi] A^ iif-f. Hibti Pi. Olila. 

AlJVUhTlilh:— Vi:Uf Si Wh»J ml III SD 
S^viiJ^ vimn. t S. L'Hiii. !jl- TjriiJh 
YD1'R nut^ii-inaij idF. Lt Dur Hiclt 
iiiaiLEliip ri-ijiiliiiiE jJ.POD iMn EiiO' 11^. 
kTlri. Hiirilr. I4- fii-li. VuUltH' ILlJIUliiKr 

Etnu JEilltra Eirit . LhirnCT. 



flUSINEBS aERVICE 



iSL'^niHATIf. JIITT liwnn dn Elio 
Vtoft. MTlIiy 9uU ElIH. llliupilljlf UUl 30041x1' 
lu IhriitpiiriLlllf Ulmli'T [llu BlillE tlth.fU.1 lA9T1u 
1 / Arluiiiu. Iii.iki X. 111 L Eoitjih EEih. EiuULli- 
■™ifrii KrrurlElif' ft Iii''*oinnni't Cfl., 

JH^H, rtutnL!._ArtE. ■ 

'LlfSHUEfEH' AliJ l]llLi1n.irp~r. DlTld 

H^KlMilt SEu/TiiEiL, MIEIiiMAI ^nUC|.ry lliiiiir, 
IlMci 



ftaiH 73 VfftlfTIO 

Sll'Jn' Lnl liVtioEa Aev>dIt: SIeoict rilki 

— llOT IUU£|L lEO PHI ULlklnf P ]f inii OTd 
E-iriiLjf kin lIuU $!^'I 1 iiiiiiiEIi. iiif IkMlCiii^ 
E^IilL i/Zjlur I^mII 9 ]Pi Jinu will nHlll ci:^ Ihi Hlf.- 
IlKlitfii Willi iiur ^^'I|I|IK<I MiiTHtxr Al^rnv 
poptnlElon. ^[1119 cull^ l-oio III.EIO 

■IftdLjr. ILrilii] iiL-Tf LmsiuiLIiiii. fk-ILi iiUjrJlLj' 
1:11 f.|j]iL liiinirf^ iinin.w. TjIriiliHf. Nq 
iTmimllllmi. [‘'r'il mE’JUIlFB l«Ttti-ry Jll' 
HiriElF nElwIml iiiv door kub 
Euni kiK 4 TTlEhviiC rlnjSnp hH. >Tp EhuIxMea, 
FOKUf, lllilL Hululuyiirt)' hk-krt-lilJli'J' 
iLrLillu tJ.I'L I^jiitIiIim rliriLF Inrxlur lii- 
utriTH^ ll'o 1 hip miiiicT mnliET I'd uf. 
rnicio -pliT. a pm lUfiiL IniiliHii 'vriiu |i>- 
1 U 7 (tit IEIwemI Ivriiii [n lyLiiii. 3 lonluJL 

1 iiilililiiFi 4 ^k . UnniiE^rliirE'rtij 1-199 ^Eir- 

■ IHdlfl PlUlf . .^lll'’%Pi 

AClLTn'K. Ti'*ri 1 .ed— mnLlor ■=!» jr^ 
■ro, hr iTlino ;;« 4 i Ufo. or ttIidc jou dn, 
Elftao note In-Ei'iKr LUriL lIiii lutpr, lii-fiihl 

yinj 4 I 11 ■.iiiilliFr Foiiih, hfiiiS im jiiiir ciimn 

"Rii nildrux K> ire- r»ii ikwI jiihi Etre- "ur 
bi^uiljriiL I 101 .TV iimplo bwk. nowthHl 
KiiiL madi-TfiiJ Viri^iii In. BLon'i uuda to 
liiui>urii i: 1 ullirir F]I [liu 1 uLi*L flblln^ xj- 
1 ar.xh iLplii*. jlivlilii irt-Lciw. jOcAjilxrlliil rUul. 
niid ETEiT’ISIr^ iK-ciiM] Eo Bioko fli-H I 0 
114 . OP xji liMur IB yciUT ii'irL- tlaio. P^IfJ 
■iilTWr IHI yvur imml huIL [11 uihvELliu Ur. Iliiii'l. 

iiithH jl|ln. lA'fl ]iiT Hiiiriwp uiiL Hiunnliw 
anMlfBrtlCEX. PEmil B. PIBIO] linir. ATDfflOlin. 

ivociMi >riL]F »].. iHvi. tan. mi MBn. 

AlUIVTU OlOliO |j. Eh IL 4 B dlT 1 tEl 

Nixrr. .'EtkLiiiiiii 'DEliiii: ^'Tlii bi->i. |iri'ii>?iJi- 

llim E IHT 4 F fiiiir.Al In m]l 51.-i.r4' rxcl- 

THU.^Iin,"' IlirTTiLiircYl -n-iirk ELiiuirbr-Oil r.i>- 
milEv. RFTlnf W^-Pb IisLit- fur 

Ik'iiETil or looLl Afonta (eodb. l-'Tvr BHm- 

I'h'. C. 3 J. HLuiEt ft Co., L 4 Untoa El., 

KVuohh, Jinr T 4 iit 

Alrl-iN'IlH wjr.lMil — lifi'ii 1 ifiF 4 ~hj.iili;t 1 tji‘ 9 li- 
rlSlIivI — lyi JrniFI RFfllEorv mtfni Ellt fim- 
Mi¥icI.I"ii Cvlilrh 1 b wmmlifil -nn vnlli -I'nit 

OElllTi^] tn OFOIIEUJlIf Ikkji: OUr OyEEKV. flEf 

jir-Dfllj ukd 1 c-r-xoiHuiLcy E-or LIE-f. taIefi ■ 
iLick Buiiioy to poy lOr kuu-rlal, J1I uE 
ifIiIl'Ii wUL Ihi iIihIiIi-IihL pii fvliirB nnlnn. 

lA'rlr+i p 4 ir fiill Fncfft-ii^irr, I'Hiiviiti MoIfIISB 

Titf 41 >. iy:i n-iri M.. Tirodilira. N. V.. 
"Illy mohorj of laidLoiy HKti.1 Lllo Ja abue' 
lIM. 



An]]\T:F; *311 nrlxlimln 4ur SH.k 511 MT 

HB X.H* ihirInH' itIUl "ur mtdIb. 

To lLluiEmt4F — irrllij loilaj — jdh will iwolro 
free xifuihxi ffilP buEuui luiFOEib. uoy lTi>. 
mlijiii hi c45r t'mllL-blliHrliu F'xluliir;. all 

,(lF\'n ilHvoEiitElT rrni Is piklltloa Co- 

1!E PCulH ClD ihIfU. LAIfOlt EilllllEMIlir' 

Tfx f€ P 4 IHIH Niud 'Tl.d|Bt. 4Jl.Hil4. H4>l llcij- -FXrllL- 

bK-It lllCimFlL FRmli:. IjUf E'tthMI![l- hREO 
IhB cLimh dbicl iimp LlinE jobi il» 1001107 . 
mi.4P-trS.4ll w-nbly IFIET. (In'iF SEuh- 
^HI'IB llllllblo l|i:il:. <JrB.l(. .^moB -ni-lll IB-w 
on. iiT'ILb for «r Tl'andcffUJ IIuib^ EIo 
H um [ii ixk For ifau |9 If oouicio. Durli 
i;iii.ii i'fi , I'lii t>LriH iliiIh.. I'liii-taii, 

Vi.HU BRII 4" TUiir i;ici\ lnix wi|l| 4yi|r liry 
nixIc 1411(111. Uood ko’ fh a doj' -tlimplof 
EicJiHal OU IHk-krL ki-y L-llii-kJ, fiilM 010 . 
Kqi|l|l|h c|l 4 ,H-K Tyllk lllllC IlHlllll Lilli iijllci«3, 
Ik CeUIA. I'Okii JJlB 10'«fkE(. l1(Tk SL 

Wllkl ii.Hir ST. Il; 

.KHRVTH : KIcOkiA Jl.llOl[iry TlhlhBiL 
TlrUi'H.'-l MlV lllll L-«1lll(lr 3 hW IlllF IiEIliB; 
Eroi^ pnid mill iIcIItfi-t niixr^kwiL: iiiiirli 
icrFlurL uiolDalra loiTlioci' I pmiit-EliLrinH'.' 

Pull Lliui Eixil hiDEn: oUeo 1, JorpiHW wik- 

hrvHli iKikun. Klouiat lltlUk Chioniliy, 

]TKi I LHf III . I. .SlirOiifjlF'Lil, SLul, 

AEfRTVTH. pE ]ilil|ll5 Liiil IiIrIl I'liLrKiFc 

WlDlnl m 1 IHTir Imoildl-'-lii Frlli^k. Ekir 
L44- poT vl-bJ [nolli. Nprolol beIJIes jhIbh 
[Illi lAilUi r-EiuJiy. .IddCLi^ Uormr ft 

iimo k. W tu til TCmlilu X'lkgr, ^fiju. 

ILK If yillL Hn-ll ||] ViniACP Tllu HWl-FiI 
JvivitHHiEliin. nil 19» mnrkFl, Tlw IIihhIi-U-Il 

>]u L'lublDn. Knjjk ill cdlolUo- Hdm. 
EiJciibmij lUrF ^ hridpEid. fItiinpEi] rnF('l' 

i;pil bc-|M|F4 llinilHwlLllNl. IfHE. Blty -El'IIIO yOlA 

A FinplB POttU— wofl II Is rvlllH. E'nctninL 
['Eiioll Kliinicnor, twoK on £olfini9nBlil;i 

a9ld tuOllMdlUull, UMl 1 AUili! Of pSlllMR 1 
yiqlH n 11. 94|u"i mm jii u|| I'lPluv Lliil IL'II 

E ibirs.-ll. ]■!' 9:01 illHl'I. Ijrllfio.' r. '('ml 
Hijoiik-. 4i'lili''h y<n «aa lolom. bul ymi inlL 

ThA. liuL V4|U i.r^liT i diiUU UI 1 I LllEU I. 
BTIH4. IFIx hIxEiw kiiiiii xJhrjiLy. Lliv iiliOk 
flvo hUKT. Pfuiui.O Cm.. UjLjrjlIi: Elkli;., 

1 K-il»l1 

WP] nro Llio luifvil miiiiiritrtiinTH nf 
iwlit-Ed Wir-B H-TTUhi-i Up -AmEklco. Ilidlmt 
.^iilw yimdi. bi-:A jorFlor, lirtRit cmllci. 

lliir iiinr Aiilci SifmxlIl uni Wxlilii.-h4. SrliiE 

for oalolnii Fnili'r llnmli C’liiiiuuiiY. llxj-l- 
foriL CVhui.; Hock iklaniL [i|. 

EltEF IFiii]|i|i;w Piir SEe*1 h.-hI hVmm-U 
PdCllld: IXcitlEr-B'l ^ODdlA IVihIUhk 7:ih- 

kdi: vrulm olulliei vlCli'iut EdSOliig: dtora 
Auloo. iriF:iLih.ok;, talliliix4 FllBcrwui:: Miid 
hir mjiiiilii :ir-4l |iu-l li-cilHri j mil ffiLI IU 
Hloryyi Shld only ||y JEnpIlix. l4'«4lilcu T^k- 
Jl- 4 tVwcpiIlT, 714 !90 l iX-3.rlK»D tit., LTlI- 

sse?i.fii 

.(niLSTh. -RiiBiidiiij iIjHUui ou ]^oi-kot 
IE#y krrlrrliirL^ imiiEAn I'liih-k u-lik 5 ifU 9 
OBmn *nfl FdilrrM4 itj. !4;nni].l|in iinirtih, 
Klmlilnm i'borho. CVHcrft FWri. ,V:min i'lniri, 
FIitl srry. Ch.. luvik 3P1 UofiTOW BL. 

Mnhnk|57i. Pi V. 

iflCi I'niMHi llir Vgii! Unriiirtrl iini Har- 
IDT ilrlBii. cffu.- U"iirw1«n 5n ihuSiohh 
ift«u yrio ]«. llBCIiloB I'nil nidhifH <"ni- 
sJifii |r.lii [ifonkid. SOEDd 140 Ehr iimpHoi. 
l-larky; Crk.|i Ok. ]'143 Ekdb.lwiy, RulL 

J 'rKTItTiCll . 

yfl[.r;SlF ^riii, umlU yi'.u Hnviii; a Ix.liir- 
ludB Hilt 44P1- JOT EJtHorhiR- If -fn- imic 
fEUiidal IF ypii Ufa In a lown amillEr 
Ihxn jl.tori, urlki llUillL^ Till'lElnE LV, 
Uf-TA. II-Pj 4liliwyii. Liiil JVL iH'ollFldkil Ham- 

tJW-. JiTlEk -3^1 tt wi-r..iEBfnl -i^yr, 

UAlJ..-4'3l[ n|flt il.ro'nHIinllliH ! iff nFW 

lyrmsIfUFin. TiiF «.TTUifirUlhn I M.ilin i.ir.n 
EoioliL on .dotlnr oriEor: r-irnplolB nudlE Ito. 
JlllU Ih-alulti f11lllk>Llu UOILK. Ui ETUiK' 
tin ILlilii., l''lili'L 4 |ii. 

.FEfE^'TR- mHii iiiliilKif liihJii-y Hrllli'^ iillt- 
fcOf Joii I'lchl^-i -uf 9P jlnuHlxi l^nLill 

Conli. ■'&.(HHl TBrk'MCi'" ''Ei:^ L'rhflldi.’'' 
»rll uFViyifTirEh 4( itfliL Rdlliplir E'lL-kOBcl 
llhi I 'arl li-filun. lYif-. RIIIILhimi Tahl -CO.. 

IBH 1 hil IkilTP. 90.. rhli-.HIU. 1J| 

.li3R^iyH hMdnlml: Allfii lihLlin- ftiF wLii- 

tEf drlTlIW — I mLII 411 BIkJO. M'rUi. liFriiriH 
kXl 'lACTlt'ilT 11- J>mA. t[l1l I'umji 1'RlTB 

nr... ]>i If. Eflpilii Hr . nido akh. 
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.UJl-FNTV Mifee qnlElk Him, Luwf pmtiti. 

mil krmi. ]i3ei, i.'. I/U.I 1 boniiFiic^ 

luriiitl ill. , Tuhk, Fd, 

.kllir^TK. Uukr bl£ "CluUl W ndJllV 
nmi Amnft Apdxbi. lJUirk niiJi'a. |kG.4tl- 
f-Tri.UB HEVkly x d4irh. lA'Hlxi lUr milirml 
t-LTuUlLn MHl Lmnintlul#’ HEiiHilFrlwnt. R 
M Dull ITiaiUkiit. Km, Iharb iildt- 

(N|lri«fl._^ 

UbUiT^iun llBiX'it Rlhr raidp: SWS 

lihdn. Itci.'^ liukl L'C., ilDUIIE I'Lou- 
4 llE, F 4 . . 

AllillNTs I IB, liiiklli# bkff riiiHiifF -iiOlbiif 
emr TiJiii:m1i.r iuIl-h iijv- BBiy; uiLli/ui'lkn 

^JTl.HbHt] 4¥ Hl,*-nfA rtfnntluF. Aljllrp^ 
kiL-lluILH ItbllL CtAl -CCl, Ttk (K-nipli:-. -LTil , 
fnni,. 



01 Et Ili-|jiirl4rx 4 Jiril!r] k?|inw — lllR 

iliMipT, ^pjr. ij3Ftrliiail3nB FallFoniFi, Uwiii- 
Jo IpEi- 4 F. 3*rtml'UniF4 FkllJ Fur i4hKLiih 
'•CEII bl ttiOlT. Tlw pikijaiii UjKBjiiifj 
^VfvElllEjlPlFA I1I1EC , f'AlriDll. 

biithR 3ul| Lsrk~iNpwi: I'AUmKEO 

kiiKT, lEnnimu for .'tfonij. WtILv fij 

l-iitl.riitaiB. IncL-ntm ZhilL-H L'uiiiiMiiy, LD3 

iliiln SI- Snii'ihwn. P», 

Btiu liuiiumru S| mlii;i ehjV iBPUli otter 
tik'.r imtoibtfe, IMe mulll'l' Wilh Ihln iipw 

IPiNLiCIT. - FulIrtklunL Fm-. IcimiilH 1.1 
li'IiEx. hnmiluEil-.t. -I U'nL Jiiuli Si . 

Yurk. 



AUKSTS— If Tini H 1111 I. (II "'Clpin ihi 

t« moit ipnnOtrriiL InmiUon uF eiit. kiiO 
Ilk fi'iF laniplei,. Fklti ttprcliotlri •fliurtii^ 
tJlTIrwn, Iliinii'B. Nil I'Ukr. Tim lliblnkr 
I’nmcsinj. Jirpt, Jil. 3 Tuh MIpIiIhbh AHu 

riiiJiiB. 

SKLl 'Vi'mliE'Inn: Aliillihti rtlbblHE. 

Rrira. lutiUe* lilpir ohe lulnouit Ahrr. 
rxllllli fFlE, FjOAlk L-mjlbillli. Wmi IJlllll 

iledil 111 aoLunl ItiLi. Uiilj ireilikiR iirpii- 

Hindnii iiriiiK i 1 h 4 h btbliltk EirlTirtplP Blf- 
WtT nrnfll’. IfKlB T4ll|(. SllDPlU hllA 

MiriJnil.in Fitp. vi'kihrlHii LYi.. \V, TiJi, 
J'liiuLurf. Biiiiu. 



AfC'FIN'Eei — Riliin a« pommlihiluii. nrtair 
dA Mlpr la pvBty ibMT t4Fii kill liih; 
IIIITI. nil ■Inli'L KHI 1" .1011 jwr rml nruMt, 
-I hit iiBcni'i inito |¥Cn Id ill dKfn: Diiolher 
CIO ill mu hiiUJtt. ^IjOBENk: .^liB. COt, XS, 

I, a E'niiip. tl'ip. 

AliF'^N'ra w.inifil tiT till mi'ii'a boll. Ell- 

r-etl rr« iKbHT, Riiil ([O' 1I7I1 but. 

H'HsiFbj IIFim,, l4l.pE, A, ]ljl ^lj4lllEB|-(U4irFF, 
LKranjit, S- J 

AUKNTS — lltn-'i. ■ dM«T miker. Ntir 
lAFir-IhrtriO FunaUt 'Dll Cii pIecfta IJflhc 

III wvlyll(, minp’ii'1,, ]u-k-dL-al, l-livn' limm 

1 EHIHL^IF njElll||l(T. CwAn, IlllHt, hpHld. 
Mill bolli Id nnnmPT iml wlnltr. WIlLt- 

l-iikiT liP lUF Ylulii-J UaklliE I’riUutLllufA 
■Tlin Wi=1ijj UEk. Oi„ HSpk WtiTiil lEfiLu., 

tUnolBaiBLl. U. 

KELL (.lulFiinaF, PHL'Jufitil £i.tr('b]il7 
hiiYa ibfiii. 'Fnu% iiFiiHe. fU day wtxy. 
Rlilt ’■I'mt r-nr umfilii nm1 narflrnlxj-i, 
(3 sI toiM DEinr, InlcniailoDO] DlHElbnUnr 
ICEoar . pan ].iilUii. ( bFoauL 

NILKTImT vetUih-F if Ehu e^I (HIhud. 
ihe- m^lltl (Ii4t 4|lFpr-|ilx1n’. A-rtnillj -THh* 
«i jlarllnB hU’?r. L-irO oreiTiibtnp. StUi. 
Ik hIbIu. Bcjpkt udtn. Hti poodii. 
I'rMitrtInii. Hpm| I Hr fiir heiiiiiIo lm| In- 

liPiltKbm tdFtr. I'lrlFj, in' Cailirr Npv 

TuFII. .^KPI,_ ].'. 

ENU'N' Skiir HIFii bU^llLiu. Ybliic |34U 
HKDlhlT. Ey’TTT 11(1 B|l.Kk. met POkCiln I9L 

D, In. tjKLFb- Pullttr. IIU1T, UUlHIful. mik- 

Inir nHixilH rli-li. hVnIp quIoR fue- lilB ipr- 
tlol Jirt'piiFlI'pQ. CimiikniiiAynlllk MCy, (Ax, 
fM EljJbn. SI- LmIIv J3n. 

l.NVBKTIiJ.StI lulJ OH L'-miBklllfCIl. A4- 
’prlliD.I IrWi ^11 I'liAtilii-u fnt FlkliL 

NtATiL A. YV a |iailHl«4i tv 'll. 

AL.’.JtVKM3t¥~tj;UBii^iii Dull!' JCiilkii- 
"ITl-» 10"' lllji tlllTP nipT llbotr TlEhOllt 
uiituiiuiiEnE. pull Hum do«n th« EUnoa 

xi:liiEuxlk-x[l!i* ; bitbllAv. ElETlUrtiii mUfejile? 
Lillli. E’WlhHO’ kJllMlJ irUh niiiTFnlei=-n. 
l^iiliini>3 bJiiL ifFEninOcd tEprnrhEr?. TJiti 
aipvRp Entlibli huh lilui-ki.-n Hull Lui ForkEiA. 
TliEonid. wiYptMOTmii. kVi’.. 411I1I tSi) i“in 
Id M JofA pndlii iJI-j. Kbit KollilBk 
-m-LIi-C. Nil luimy TtplJlLj, [4EI Elkt -Cf- 
’Im. J9|i1i i;r4’lp mhkuiLi abiiIikI ikaty- 
lllL-IP. T1.> Pllmlnulr trlFtrn.. -riiiliHH tvil 
Hiiiiifii 'for pbEiliAileii. DEfib dlFtn ccniltl- 

tri-,1. li' ltAij I.Uaka, HlwU’iyiii'iii, WJt 

ACCK-N'TS (jp bbIIi IxlpaL bjUawImlJ pPl-uIuI-. 
11 m. fpr mfHli^np :i 4 mI IPrkn-i Bilil^44 

llitrfc MfibuE-li Hm nJlif l lEuu i-. Drtjpxii. ill. 

"~'''5-illNii — L-ilit." ibhilTutliF ntyr cofDi*- 

kinLlim flprliY, M-rli lYulllpJi, |¥ llBUy. 

Kitrr tioinf: tnTjiimli. I'-H-fhl *iru, 

aillhu -f Uk. Ga- lAtToiM. Wll, 

.'EliKNTll Tiibkb Iff P«lHu llullOllnB bur 
'-I'Ml SclIlliD Ik-JIJLjjr Piipl fTnedi." "N'w- 
tlEJf SlBIIE." "lIsiliIkT iJrn'EPtlnilB..''' ''I'en- 
uuiEm.''^ ucl A.-HG TorttUiA. Iiemml uu- 
IlixdLiil. Emluy Fut FFci: Dl.Ll3l>f. 

tllr.lim f'li,. Cl43 IIIII1 Fl_. Flb^ilu. 

ACT UlilE*'^ AwlPiimidlfi' LlaioiliiB 
op. JkIL Da»-TknjF. Ijoibll. HAJlIllt- Ht 
Bhi :i ClJIuM. KILUblllOIH ClEbCCi. IkUir 
4q himr E-m4l|, Kiiibh C'rUUFiililipvil. YVUtki 

HFi;. I'r... Ihl^ .11. E'lra-timnelj IJliii't, 

,kil V'KlE'jTsr — niiPilH ill Ihll UJiililD- 
llPI fid 11 nmii(liH L'ii |ir, Kl. IgklH, 

J4.-iB--Jk.U0 IHJI-Y eP-|ll>MK MUI bpilu- 
liEilil ii«ruaild.«i: pRrllrhilfliB Kret. dhiBiKr 
.Htx-rlulkf -DulbllUiy. X.-S1-1U AugUIU 
Slrwfl, EhiLraki', _ 

I MiaiiHtulilp hI^h. fill Ibllr. Ex-^ 
otDeal Blililliir. 'Vi'r1i4> i^tnnlJ llruthd ll-'m 
MxOI mn St.- t'MEflgtL 

a>T' eleb ptnlUs — oun a FinilntM, II3 e 
K lkuM m'ruiiBliy IfTbPI Flit hdlFliE 1E43L 

E. lnlf.r IJ.11F. Fxrijiry' ]=li-«-p. 'LlllFqilu ktl- 

IIIR KIIhOi. I 111II quirk, Illy payliiy luul- 
iiiau.. No CBATUilrix. Hpnrt Unit, iva 
Fiitiilph OTHTtliLrif. {VcarVintMl 'nrtdntr- 
1*44 Irt*. I^pdmm, 441 EV. TElL, 

J'llEllHi rU. itllHIl 

BKLE.lllLB ptopla 'PF4i|tri] (P ihant «WF 

I^bk- Jn ICt'iFM iniL appsilDl. iPli-,iE(DlK 
T4lrP| lilam 111 rniR bi InAllik xkjlJ. ti4Cb>- 
lim. o1 ICK limn lit tbppFii. Pai-fcaap boJ 
biriieuJirb Ik 'ptnlpalil. iEnrrliKT I'p.i 
44.kl1-.¥ IEbiIIiiiM hn.. rbli-isri. 

TQ|1U3LNlJL'iT:ij HAIIL'I, 14i i#oai. Grr- 
Timi IIKtr tip r«l™"- li4.iiiHlp «L (nr 
Li>p. IE. Fcniun Compaiijr, iOE-1 AiipAh'- 

Ouji_AEHkilln, N-pW Y'lafc. 

''iLn.llll Lh.llLY eUI CMpuribb. Yl'EnilPT- 
fiii f-FFhiCIryi ulnni" t" iipim IxFiILiIpFi-p. 
Himnlo. rorpkio. :!>(. JdKtblpli, la-i Nnrtli- 

Wrpti-ei t ItilClilElif fhlpay. 

IiTjN'T bo bll fftriE — Oirii jnuw oant 

hupln^uip, 3¥'^ Fombli l-uDdGiIUii. ijFBFEkAl. 

kor-prlop ppiIIIj lUr pLilIni In iJ>i1^. lilExrr, 
Cupper. Xfck-rt. ulr. Wt fiiriilFli ekrlha. 
fiiFhiulhi. Iruilt- H-tnli Work mboi. imkE 
piiiu-lmmi Hilid InilbF fOT 1»rlln1ir». 
11ni]i A rn , I'lnlbii H'lirki, :i44 Gthf 
IllOf.. LmuFlIDIIF. V. 
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MD7i. ]TlD>'lT. Vou cin'i tell Jt. t:lk] 
-pTfr^ylmr^i. 'Frev [KH-kui uiupU, iHue eiMdi 
pt five n^lniL I' m. i, I'li-i. UHn^ Ijik, 

[I -I, a \l'. Uli! Bi. . i hhnit. 

'H'iiXI'UlE>' 11L u «ir 

VrdLl. LWHU 1IIHI|lJi|l'l«rft. }>ftVl|H!r 
luc-i^lUoa. fHnejl retell N'llen- 
TfluliH Ijnin-le. I'ldltUlCl'llL WiirLlI .it huiL 
ti# IVVfhbi'- Tm-. 3-Y^li^Hc Lc>lJ 

<:f-mpiiiT. 5MH M'airai SL. JUaMmi. Mum. 
nitii^T^AH UEb.1 7ieT Xnr J'"^l InnJi. 

llmliULfl, l\ian-T illfils-, Tp|Pl, fleplly KP. 

t^miiprei rm. Hinf* * nrinunl Cn., 2J1T 

Anluif Air.. >tvc left. 

(id DiPnleuLiTd or Ue L>e^t 
Ui'ir-JJlMliiiK iFui bU IIh UdrkH. Idw In 

piice — ilMvIulrlp pci'i'llniL I'linv Kilf> u 

Ju' muiird {ID i nieck intBl 14 jn". 

■•h 4>L LuUy»% tr. Hmva ICri. ISM 

Hpiyil IHilll.. Hiiii liiiii.Li, -0, 

A MLIIAC.'U£. Wt NkTf n raviurpllirii 
tliiL wJU ildtliiiclT betp Eletm ud livA 
frufu uLiiilimh, iiilrnatH Juiil yyv Cla»4:d. 
liCiLed nti' diut it nJlrl. W.inifii all 
klufLi. pnicd, ULicqL'rd. iLniUxj. ttilclnii-i, 

rtr. A.IiiiihL vIitJ -i-.iJl a. Ulu. |St [u fM 
■■MfciT f«ftlT lll?l.l*-. W'llLl. VJhiiLT I'lllU.- 

tticar- I>(pL r. 31JT J)p-nl«ny. 

FINU «L niTr euv 11 L-> to njifee 
liHflir^' LlRIiiiJ uhL:hi Tdld ltmlii:> llLed^i.1 III 
■pv^ry Inline- Ilur rvjirm'ail-i dim ITii u7er> 

ijJiiE {ID Ip tDD p Trrtli. ‘il't lini-e n feu 
i4kIi uriLiuEliA 1 iI'[Lil'. mpiliiy emibIj' 
uhiiIjmI. 4 ], Hoicn'iinli lltildJi Wf. 

illP limwr. liidln iiiiEuI''. 

i^LKIKlltlT Tfeiiih' TtueiUeT imi en.T 

HIT. lOt-- K-lavyri. ICIHurjLnirt. I‘a. 

JIFN In KiliUili UeIiiIps rliiuinii triiM 
UtOj. elc. All nr Unur. iyjilU.1 

cr ciJituiUig'. Hniirtcim ■jiir.mirHry, in- 
ThtiluIIuii Jld-. LIUIIUIl'IiII Cu., J>cp[. U. 

iJp-alur, 111. , 

AilKNllH— Iliniii-lHpil airUiqm, Kt fli.1 
•rtlda. CupCofl fret. Kdnin £li.l« Aveiirr. 
flJ* .ITlthf^iNl. l.i^IiElUi.. Kj. 

CHK.lT JUUu-UlIP f«T HtLn PUItPMicrf. 
PrfinlulniL Cre* liLlJi vlerj.' uly, LikaxIm 
U ihl. iilf Duiiiei' CHltUlihlnu' eiiiHictiiie, 
K lurislW' fA, i* E^*i Tlufi 1; I] n i idwE. l^nl- 
JIJX'UAMty ta kIL flfdliix mi|KJi?: 
Llbiaxll niUiauIhllili. D'HihL H,I. IfIlijLii, 

TiniP*. rt-J. 

fiiir Iiim.iK free, "'l.iiMj Oliclaii maa -■'i.i;*- 
WiUeiiE.'' CriDI- I'rliiltr. PiUij. Ten- , 

AIIKj'^T^ — U rlL UH-D>-4 li.be Ill'IUdkOtil ipe- 
CSlLlClui. i^lE pmllk. I'il-llL-ljlHtK iAd Klllll- 
lil» fm-, M. V, l^hlUuM, jlti iJj Mlll- 
ney|Hi||n. Wliiii. 

JlMUMJl-rPlL: Piwiil] iminuriKtiin'. Oceil- 
Lj iiimre.ped jiprfll). ii'rtii; fir ^luu. IViii'’ 

erp lai^llllgr. llTjiUlijtii. M llln.-. 

{I.UD* 3IUI ]ur l.‘upmv, Hi rune* 

IntanUaiL limlm Wutkl — iiinlH ninxifil. 
Tell, liHiperleiiKii bcm dliliJt MU.Mlit, 
Kfiwlid. 1. fUIKb, Old {{.JM- Li ]4 ili;i. 
lii:hLyli:llLT. 1. luLuIhlui', 1-LuS Aral ll! Iinun. 
IL.tnu nihl rixli ||iRlk>. pUM. DlllhtJ Ul' 
iMiiiK^niiii In Jfi Oinf: $ID,.i.a 4 ta iLut. A 

lipl TF cqhJ raniiliiE wnL-r UalIi Liiiilpiumii: 
fur PUT Ihiiiin ii uiOj; {ll.nu, iie|l-hrHi|nH, 
Kir ]i1niidi|iiR’ w wileni.irk'i ivoiiLreiL In,- 
TlitHfite. KTeLlULTF dlk'. UlldLl Elfi:ll. 
HlPhI ]iP IUPIUA*. lA~flC* iMEitf pir pir-ilxl In- 
■ Ipy. AlbiiL $1fE. Or., fix7 Alim lUilE., 

Tdlada. tlfcip. 

ViJCr Pill liilhir'tfll u nur RPiienl rir 

]iy>l aic"»1, I loiAiftwli.1 ne-’fiMlT': urt* BO 
per pent; pcmipiipnt LuiLntfk.: pipIiuIiti t>e- 

TlbOTT; IDli:^ lW iinuluLilutt : Ihv HiraiilHj 
rrHllL. I, IrjlAlii^ LIS |L.v;|il K|., ^exnrh. 

N. ¥i 

^1 I^II.UALiriNbl-.R«^. up 

r iillt* iiH-iL HiHhli hJu3 1iv jiiilii|irni3pnl. 

*w hei. fieMRi fo.i l-u-' ,i>.p.iMlol]f|i HI . 
I'MreEb. 

l-'lljj3F1‘TntKltiiE''uur Inilidhtflll: llgiL 
Iftleri Inr nniee wlniliiwa. Jleire I'rbmin laiil 
El VP plEiii: rweiphSe* llneel Kniil l.'iT; evlij' 

■HJtlLO; iiinplH. Im. JCetaULe Leiter 

4.11* ? j. riyrli Ht.. f M iMEP. 

.ALI|-:ST> n.ikf {jpl'l piniillijj- l^’IUnR niir 

not bvHlr linuiehnid inbel«. L’llnlcgud 
free. ld?litdr C'lmpBiu. Utip lfllnc*. ]] L 
FDIlTliACT' AllHIUI I'lur ^ihIx nr:l lrail« 
ItaL IdE iirvAlx, ITrll-rer^ ibiriiilenl. Ili'- 
ernUl-iKjl. l‘r«m|il Mlipnieilln. Iritir 

prtoH. Sfiid For lileit eililwiie apO nlrci. 
Ailvp J. KtPl] Jt Ca. «0 FLw ULuyT .In.. 

i'lilruii^ in. 

AHK.VD9— fr.p.iiD Treeklr. The wljr hiiiFe 
pliarpi-nK mpild on consei jirlFK-LplL'i. iXott. 
eIipEuJ Ht-lliu. m* [II nF4r|. jiHinL f1Lui|i1y 

Elmiinih'InEn lalkla^ lTr#nMry1 XRmin. 

f IS*. til KTtff. I"ir11iRler» fmi osj ainiple 
It niillr ED?. Xblplp -L'b.. D Aiiftlii Arc., 

rFilrldn, ^ 

HKJJ. ]Jt;Tili'Hiar^t^i*ii[y~ nriatuA bar. 
IxLih nil eyrlli. 'Bnjoiinid Klpci.i 4^, Oiil- 
ClIUllH. tUllp. 



SXiCtl" ITerrl Let ttip rtart IWi hi A Irmie 
iHUlUl-V UllL TTIL] I|[LT1( jidii moiKT ctht 
iLij, lli^vrlxinv lIluirL-kiiyiy, HfiU* Llldu. 
Jip EiDinMiiiK. 1 funil"li emenfllif"!. hipk| 
fur iiivpN. ■ VporlilKi, Ihdk C. il., UnuhL 
jiilrtL 

KUkl Ikl b! Iliii lluniiTX In 4 ShA bILvTbi 

pr JliTi|)M- jlnr ose pF irotiJ or ™J. Iie- 
OHi1^ imloiithL MpiLOF-lfibr fur AyoiiLd. 

Th« ViFiil'-l;Jyi lUirinu- l‘n.. Ikeik k, flnllUP- 

hPl. I'lllJ. 

Aiihf-^TK — A|r 4.~e|| ll'luliailE ^l■l'fallUp, 

.^E-ir. ■trxL'lt'ua liircHtlim. npTt pf 

WUlli'N r^flUf DS.1.W PliiL Ulk. Hl'ILi piiLt 
{L.PII. Nij UMiniUar Mriar liniiip lURpL Ifl- 
elmlTe- lorrltbii' ftoe. Peirli Ei*'i ppiili;. 
hVlElu luiLiy. Air hVpath:E 3U,,i 

lIvLrErlL .ItVii T^iliiia^ Htiln. 

]J>.r.M T lii.H|ip’if^.Jrt niir nerr eiiiyliiKUpj 

eontpLu HLi i'prkln? 1‘D'jKdlfbnB. Jjirli * 
bLiiinr. iterk & llnuid, [ni.:., U FJptt 

ItiCT. Iiri^lfw. if. V. 

AUKSTH- Arcrifo Si IP {IE liUlT kIIItii 
PIUIiIiLIIIE At1iv lPlxill.ti EPLrLdllP. NeW. 
Jiiit pyitriU'd. iMirTereiii. Kn ekti rli lu iif 
varer poutr neiPlTed. Mpllilr^ ocvtilloileiJ. 
AfTctih [pitILuilInc muiuEP Trithupt rout 
iiijirnMi. InriTeir iirlivil. Tui[ 1 h4I[ OPUAi. 
Itetnlbd tt.si ili'Wliip jttn iilir end Af iba 
pniOi. ['prLkuldn irO "teiuty'' Frlder 
rriv jIeiik- IlyiiuifF fl4j., Dl'P 1. Jil^ TPltOt. 

tftllp. 

Ati{JJI¥s — ilikt t::D In tw iieetilif urll- 

jiiE ovr SDd oniiilk- j>u<ia (uollne tilde 

ilk] hpjiiliii ]iin|i fpr lwuii.4, iteoru. Tiilli, 
rkinrrliei: IPP. lAie-k, Iin elllnnafy. 3HI InilL. 

It] [rmiiiloi roebi ]e pet iilfU : CTduel>e 

ipitJdpu)'; vk lull! Tull lupple. ISuii- 

kIiIih siASr lipiiiu ('nuj'viJ'. iiSi FOJ.fprj 

liklE'. Jiinji] I'kF, >lp. 

.iCVH^'XlA — I'nill inniitj aelkllE |l■lf-^llllil^; 
fpunlvii peril fur {I; irikTE prtdlh hU rci 
t1{1il. Hplntdii d!i iviiLe, nilu. IV. Huiky, 

km S|3, LTrippc. I ilirpcnli. 

"'sTE.lM-^^■|l-{^lTh■^J''■ tnr esre EliEwy, 
tircrniMd vlu bvirs plvitd liiiyi. JJrc 
diiitlli. LlKlf.;' Iihnllt. !IiuhI LD i-elilp Ail- 3Ar; 
nmule. *.:ri).'''d hr6«. apiut, IMrr ILurbii. 
Jlloll. 



.^atS^Ta- lU-tP'il P Ulullil EkW Prllulr, 
Juai tpihly fill- inxikei, MjIie' pirer ]dli^ 
iinrili.. iriilt Hllniki.1 (siiticpiirn. £«<.'ry 
inctliiMLd ureib uml-. lelli ii-uliAly ati pAiAi : 
III}- i-urilpL'lal inn, tlpr jirotiHLlbui Ik n w'ii~ 

lief Ikm'l -n-jlt. "‘rile far It nror. Tlip 

HteuiflT- .UUIIlLlUlli ILutu Ith-Iipi lIa, ]TLIi- 
puh, I'-allf, 

AffKET l» y|j[«>ry LiilIL i-.’mii|; iiITit 
P ll lln-]bi--f^i- .-<b-ln r.n|i SrjS|i S^iRp Vii| 
'I’laliri Arfleki. iiiir t1iiL imw uid dlF> 

fenit. TV'crlinry lliplted: utjIk liyliy. 

kplllbp, 2dl'i X. iliid. bit. J.iiuln. 

i^CIi:ntk Kiid Tor Hlem oa our ^iipLIit 
I' lirilUEriidile Ihini'iJLi. VyLunl. 

Fnml Ml. , rl|l1iii|e|pklN, J"-i. 

Rl'DHtV IlnLIiLjifdii fiU fEnii, jn. rmaHI 
tonvi i-iF iUbiiirlM, -irliirffi ell Irnk-pfl pre -usodi 
in-eE|i «nr1 -n-l|| bur (he -irmOeifd] .^IndJlp 
DFniile Jyipjp. IJprni epiuuiPiL epi1 eSI 

IKeCPlCeHl: Elrci it ‘UrTil Jlli- llnnq PI. 

lillEh: Pi ulnrlrli-. .-Iwji^ni JTdd Tne*U] V 
.■*np l--Ty:K-|HH.i Kipriltl-tn]. Ow fUTPCr 

eleired r-rre l.'isf-.-li] ]ii iJx nttki: buniLvdH 
with TlE» tirnlux {iriD.I'll lo J.S rip.l.lt Jirr 
-mniiili. >!p tprt rpuiJtcO. "■[- fiinibfi 

enpkiL Ip rtlldbCe mpn. n'cSie quiL-k Ait 
wlicdeiiSe jirli'-va, in-rlri-iT- iniL .iNiiiLdp ]*nip 
fur Fren I riel. A^iliw nefltnl nlllre. 

Jlunlbe lADJP ('A., ;>IT .AljiMlb ]t1dR.. niS< 
OUPi. ]]l irmilDt l.irpp I A. J.LT ‘rbrninii 
EiLOp., VwU' Viiik flLjr. 

ri]f? Tc-Jlllp M1I11 TTlIJ mpli'ijr euvryn-linrii- 
tblllkdt petpip IP [ikr PriLuri. fur ilnm ft.1i- 
Ifei, IiTkIi-tT, -Uliib^riAi'tr, iwi'Rleri, irililp 
mill Hh.lrt .1 Fnim eniiiptrt. I'pi^Ieytt rrDttP- 
i-i|iirr Lf- Lit 1 llnr. .Vo utlKtti-iiLy. ISernt- 
llPllt. SFLTiy liipki/ijt Put tS>1.4ll nrrk|T, 
HleyilfulE M IL1i, Mil fltTb^n |pl , flphiiH* 
N, T, ^ 

ir.lKi; Jnnjr imiL Relryrt]. raid J'nfllllHai 
1 r. I.iikn tlTi . .kilwlr. I IL 

V.irni-sr I'li-JlKt sren; Vnd Pi] klKivy 
ItilKni Stmi'Hl Viirmiiu Frrl''rT III imrlil, 
Ik^ vhI IVes-l BPtbrlr. AJ lU'ln.. lUuc 
Tilrd triilptr pnd putiDH'r t-lidlKe leeli. 
lAvinit fidtoiT iiEten.. IlnfKi 3lf^ Dp., 

Il'utrjW. IIIOImILI- 

.IfiFT^TE! — l.prjCy llPiiurioLum umut Ni. 

iBflile 3HII wiiinen, |n tL-lb KiiHrniiliHi 

IfoelcrT. I'lnleriitv-. !l<liirlF. lUreHi in iwnoi, 

lii'rflt Fit ftipe .irnrdti. XladJum TSUli, 

3kS Rtiiyilwty, V"ub Tprk 

ADKiyTH — F tpiOf InociH'. JAiBb mami- 
fpi.eujur pF llPiidki'Pbtilefr. ind Dreei (koibi. 
elp„ -itIiJh-i tviirriL'iililJlu 111 EPtfa Ippillcy. 
r.ielorr in nHi-.-nnna'. LiIm ^Il1ti, Inaint 
fAnIf. "Tlldt PT rotre tl«e, l‘nKlll plrm. 
Srlld f* unD'UUre. rrifimrl Mlp-. 1>., 

SU ItllU at., IkMuklTII, V'. Y. 



■ EJpi Ij?lt™— l,dPD?{ pridlt, 

aninpl<t Free. Ipiiiuduii L.:n.. iltulmry. |[|, 
AUEiVYl^'-ltrihiL liinr irty-lillT AlTiml- 
Buin TrtidlrPtii HriIi.-*- Tim wltti ilelieliablo 
Imiidle. I wki 3 [Ulftfcnt EdpOi pil npn 
Ewriiisr. tviTi« ELI, liulu IkAiLime. {iOU 
Eir ISLtJ jRr nnniElL Krinl FtT PUr eatl- 

]ivwi Ilf {I'l ptlier BL>ev!lilllHL AiMtloLn. 
AL-pmlnum. MTe. Cp., ULe. j. ID, itiippni. 



AkvliLi HJdr VeieLylilu kPi*k, ^tl>A 

liiHtli, blunindim, |.-1iiimi||ri, Kxrel — IliilxcT]. 

^imjpJp not. Jr. A. lludiuinii A Up., 

k>ept. gl, at. Idnili. HP. 

.^-CllVIH — hiuKrit Jilt fiierl JJfreA-iilPoe 
TiPki -llUllP £ol. BtlllJlE Illid triUH It 
{l: with. {1 CiretiiE atp t>EPl Euoiuoui 
firallu! TruipeiiiAwii MiihkiSiiPl IlituPliAep 
UlUH-i-uiluty, nirln kDuIn fDJ.Dfl llcH druik. 

"'Tile iiiiLohl Tleroe Up., lieirt. I'. UUi; 

liHhe SI.. Dlilotia. 

Ul'JL ]lBt Id hEiulin li D -pkmioj, 
li pur ptuC'ihLIIiip, li'p byiLi ]Lrp liruilL 
JKi-ailH iTrcTob-rti Ylnllrtl Jlrurti UpmpinT, 

likB n‘. Lkliit Hr.. UhleiiB. 

IfECV liL-ltcr .dtlliu Plld T<lltLlprH: 
rrullt Qi'iLJ lint hlltliT fntlyPl hit 

Hturm lint flflkrn IVlinlnwa. Aiijinie rti| nyt 
«u, ItlR demninL >'rre etimilee. Sletillln 
liftler fp.. iPf K. i.'laih at.. Dlileiia. 

£.VL>L£!£y .Vcthtloi — iiipinKliiiif noiT, 
tWelEP tk'k In -tow; l-lMU AP Http [lUb idj 
iLJrlrr kPtii nnidii ]uM llin-p 1 L 171 .- wpmpn 
nipile 4'Jt -wrpk: -«r|ie fnr rcieelil aHnli' 

Tlfer. £niL1eu ^rekLla Jiff. Dp., L'tffc. Id, 

Kimu i.TtTj I IP. 

Aiil-t^T^: — in dallf- tEJLIiis- on lianOy 
Tpel, IE iTllrltf. In o«. IdEti-iiPlUE' kiUct, 
aimnlp Tepp. 31>oulIm UF.e, T4l 

Nnrili ElL, I'layliBi Ihidp 

Jf ST IhPW Ibeni— Ykn inn' yiljilitili1i.i 
lippr uili -will iiniiEs, ilutiLut duMepi anJ 
auiLitiFjr Lruilpw wll I'hHnKeiTtf.. Jfl( lint. 
][IE uniilta. Areiiti -write l^Inr-DhPiiitH-illiP 
III.. Jipih. 31. flliTtpr i, ?f f. 

IfilSY, Jik-llUjL yK,ik Fur YleekpnlcT. 
Ripjj Ifrtt, Cbrrlii. ilurlRi- epirp ll"Utk Will 

mill [ii-MT- iKlIin la their niloikd. AIh 
went Dcrxau wlip aiii eIt* full liinp. Itii 
=ntet aiAUVd. .Vnlulty l!ULlnry 0 . 1 ,. In I'K 
Rl , ruiinn, nrliip, 

HV^m 1|A j'ru OIEI -ilv t-T Id-Foir-Pld fcpy 
''-IMl ahnmtEKPH. YY'ulIldlL iriPdP (t.4u Unt 
lK4r. I'lnliSlIytK frill. Almfaudlmup ^Ifb. 

{!n., SiS II' |3Hi Hi,, Kjimiyi Ultr, ^jiX 

M>iN TAil rtnmm enriL -un io {3.«t'iDTTD 
Teirly dhtrlbnliiiE riPityiiEnHl llpriwiT rrim 
inLIL I 0 ws-prtf.. aL| nr nm-t ume. lirpeit 
prOrfo LraUfcn iwnnyiieiit IntrerpiiiE- tIbl-E 
iiiHi. Mil niniiil nr erptidiiiep jk-ediKl. 

I]. I'utler liflllr. Xi33 Vp. 13ih at.. PJdli., 



Mrliv ]Li|i M«i.taL— Kriiij iiu EUHiey. Jiut 

innr iiamn [in i lyMtiL emrd. ind [eirn bgi 
leliirn. mpH hpir to cec ibe tvdit Y"*ru.-nui 
DlPUMr niiiDi, Lftihout iKt?LnE iriii one eenk 
^llmid ilirei-i f^ti flelprj-. miruitted EOi 
n jn.'ira. |[eilnUeH llrt ifentt -irintad Tbe 
Idi nrnor Crnnpinr. IJtta. Z. Ylunelr, la Jliux- 
AU^iTR — RcU Mill rrlrmip. eertiIm- Swp- 
dlili vldik-an, Ekiil-JL Blorei. f^noktltu. 
udurtrii, Twipe ibe beat ciutinp it 
nne-WlKidh Ibt rptt. Mp dllikct nr L-IfiliMlPii. 
1!IE preflu. Iiini-H Aiideniin * Spin,. 6Jd- 

hKy, ijlili^ ,lnii-»|riii iJialTlbijIuri. ^ 

.iniLMTR iiiiikn dIh BPne}- and Deirinp 
uLpt DHniuen Fpt Dur fxii.idi. Fiat plTIrti 
.lellera. rjiu [e-] FI rj. ]>-m]ruLliri iiid iin]- 
pin frrp Olm TrJu- Ik-n DPnaiiny, P(DC, 2, 
llilEltiPorv. Mil. 

" JtllACh lliv Arerile Sferaxine inO mike 
nnir« uoari'. 3 JiMitt LCkt iIepbI'j. Ulei* 

Fine. t'liteiiT. 

AnUVTa Fi It rJrii-lciikbir liiiunrLnTsae 

PE Hlira, {1 f-Kli. I'ltli't hMH I|E 

Isp I nayi. Pri4n. {Sf. you em du Himr. 
i[-riie rpr N-mii|e pVer hPlInn pliii: neluu'p 
urniury. Srinrle iue hy p"rral pnit pre-- 
iiylit. ir^i:, H:?mi|nn. Jmpprier, Ht-onlufipn, 
SI I |ne, 

piiUMTN — Esn per emt -pmtit KLIInr met. 
eniT uniiKtr mmi-; treo- li"me tan: JEirllii 
HI 111 IJt In E M4y> : Mnihlel Bdli. IB In 1 
limin.: linker rniilp IP In 2 liPiirij roe wb'i 
'[rdt-fvi l:ljl3D Lti mie inantli: gel dL-tPlli. 
tr. it. Uiin PtL, 3YI JIhIIi Ht.. Tldi-do. It . 

.-MIDLVTk iiiiJ I'ilnren — .Vrw guU lihI 
iIIfet letter*.. Any -mt op 11 uiic pii. 1 'V-d 
ntiPlikA. Ilexltli- Yfetil I>ft[T Up.. IdlJ 

I'IiMhIiiii . 1'libE-iiK‘j-. 

i'lTKy] Uiirn Yf-rTA^r — YlPkL'iE Yi'IDr ' EVn-ii 
Irrilijh 1 Hiiiiull I1 Hj[IiihI, 4i uiriiiirn.K| 
J-S-H-mpInn. — ‘IVaili-KiTT-rtA Inr TAIkL Hpe- 
plBltlei In, nil Llm«, I^teri FaiIh fur 
Rldiip. LUiywie- ^IlihrL OhemliL, TiunBia,. 

nmila. . 

I?lfj promt. nrlllnB- Uliitlif"-l-ln* Fmd:ener7 
eflmSiiutiri. kiipiK. lujiiitcd iiiiiiAly. lunt 
prlfL i’e..TThrti|j wint* 11. "rile r-™- anm- 
kk-. tlreinry cyUMli. MiinnriiPiii-n'r. uid 
['ninliy L!uSI[Bllg. UlllOBfO. 



POPULAR MECHANICS ADVERTISING SECTION 






Make sinner Ttdi;r. JTiSi? Jinllim Tn- 
IQ^rrinr, K^^riln H)(l' tIkIiu far 

l^^rK 1,*uiiilcT tcIiIlH teULti rrrv^L UiiL 
he^'Lt DflCr Inl^ihurEliill - Mid M' rlQIT^ i-l'n' 
jTlLlU ]Krniin<iit ImoiDt- -niiho^iii 

pmiiiiit cuifiini pjnniiili.‘’il Hiinrjiuiir ar 
p-rt nUlfalllLTl. ISHMJ ]fc T«f ■irli:-lii lUulUb I. 
HTOi'ly milt TtIihI itiid 1‘ri'ecd !$mi^ TI-ih 
MjTnirprtliniiS ^■aIftJllII 5 ■. llUlTTltniiJ 

Mill, Jii-iT Tnrfc^ , _ 

M'<iyi»airMlH s™ iTunmilijii— Olif ■;>■» 
7'iU:'' <y>iriii x^triuicmh hOlc*. ^^4^ulll| lii^- 
]ulnHtrclt ftiJt* fa-.. JliiH dt., BoHJ- 

l^rr, .SI il. 

iiI5vTiri-^¥S“TnmuitF iJiiatimMtl 

1» in™ ImvHin. >11 j reiliinlti -^Htyiui IflnF 
nr iMat. !«b pthBIs. *l-w riNWUd. I'at- 
ml*il ia.. Ue^ I', iH; Hut €]tJi 

•m.. S''-arl CM:I- 

AOEKClfS WAlrTEO 



i-lJLH'T fLf>q III- i.t hkIuIlh vranl^ fTno 
Sir^ -Cos.. nnlF. tininpl" “ml T*L*l'*pP 1 T- 
iiuMvi1„ «nd pkrMnlank Bruik h-ubJ, Ma- 

■nllmii Nl-H Skll/^D. 



SA.LE9MEN WANTED 



t^'A>IT£f>, NiUMlurti fa TfDTTWtll. mkii'n- 
faaiurer. Ms*<i. >• «IJr-AiFLlE«,. rnH^tlh: 
1.111I abk ta prudum. ETi.^iUmi ij(pii>n unity. 
K^cJuiLlh Lctrllar? bp ifiTit uuiv 
wiitlan 0, QlrriiJLiiiU IDila. 

nvBls-d. fii'-inrtMra hIiiiiit 
{■^ rv mirpL 4,u[iiiiKiliiUi ilusbri^ f]T.D4 prr 
day rummer «i>tl wlAkr, Auioni, 911-t-i: 

SV. I^^LlL K-l, fblPMP, JIL 

JUICES St'ainisd — Pty hlp3«4 pnm- 
aiiHHiiiii in^LriiL K^eL] OI] LutA iiht 

Iftiunuml. TfjqH-_ Stimr tptiivun tcKluiry. 

Bun IM, IWiypIL Tiinr. 

f<AI.,i;iiS[EN : Arqui lilted lelih. lurqrliniiti. 

ffUm- iVinHiiil. Ijfeli. 4 - 11111 I 11 . l\Aitet huic>]h. 

U'lrtli i^le:«*»>pl; ig, fUlr»i;ii. 

1"ALE!^JU:.^ WnulnJ— Maifimmi nnd M»i- 
uriuLSllTH' AjullU tb reCflOMflt 111 «eTTTT- 

n-Jirer Biiiiiiiij Elm JIVTireLiiljcniieiKlr EiieI” 
fiPH* tpii I'lprlimliii; .Iffiiti u( bsliurai'-TUy' 

Imp rlinli. r-Hlml tinipbiLp jjilbi, Cluiu- 
l.llJ. OMp. 



\V.t>,'T>3WTTHe]lii« Vhb liin 

■£rept PlPilin iiiaJii iTidT mt-umn- li 
uTii'itra t<* pIirlr.Ey wl 1 }i ue-Tfliiiila 'Thp 
Ijiip TbiflK Illirr-miE," id LlL-wiRia lOSlut - 
Inr llptf -tnialliif Elk nEir> liiL iirlcvii ii i 
tSUTft eiTiiniA. tv-rllp r-nr ^nl^uLim. J \V. 
■ipim £ i^iiiiRi -UHrtiir limh Jtultil- 

]iig. nileua-. 

I.MIUT trrprti|r-|lj fw 41rn-rrnl .l||TrelH 
HlUud- j'^ew S^wnilev 10i mnralmiiti, Ji^- 
<yUi IS^ tJL |U L-ioh. Taur piatU. Bni'-r. 
^:l.|. pniiiUrtliHn, t^ie-lEjnlTD terrtlcrT. l^Ha 
rUDnlt*. k*irm <JBS, tltJ. WdliWrliilit, ijE. 

iMUit. Sip. 

TiT.iyTtlS — ItlfniaHIlqtlTtf fcpixprlimi 

Elku'lu^isu MTElcDry. fiiilil dlon iKlcn IPr 
FtaM and aRlea 'vIiuIivbi.. aiij emr cisn 
[iM. uii, WrMa lekliir rnsr fta» lamBk-. Sla- 

laMla Ijsiii-f t:i'i., iPi k:. cn.uk fit.. Clhiugp- 
HALE|lMA\'. .Hull lifHlUlCuJ 
krilC iirlE. nip fur ]L:i.bP LH-r -iIiie. S'uUT 

■naiif ti wr dm, Krlw, ri»iiii? (,‘mk, 
^hh.i Mid dcr. lut ^cYk. Il|p pri.iilc, 
EEifi. SVrlic r«T cneiluilica IcntinFr unl ieUt 
I 11 .C Dlnil. DtirptliL MUUJlilP, 11. En, Hruilded 
■1.111 .A-nt nhdlpr. fi'iiiuiili, SCfifE., flUMdrig-i. 

tm. StPiM. . 

flELE'nA-l'HU.i^K. Hnlcnncn mitir llW 
k*i.fklTi Vl'llEh ElmahiLr -ILH Di.'ldi:ii Aeie, 

fbkiBP. 

flALEFME^ — lid PUr rtpn fur Jlnunorim- 
psiiiu Au.iiiiiiii1ill» pud Slalancralei bn 
Iriiviid' nailiiKl. Tl'T 7 iLika i-roOli. 

MplarLili' Acnwaurlw U'A.. Ai l>-f*iii t. 4j, 
SALEl'SIl^.V — Jink* |ii« .'i-niwr mi anr 
CiuiSl' 1 . Ibaptrilci dda, Efimei 3k;. UEua ih, 
irirml Ihiiihi Id ArucEbc-o. TsL IS Fain, 

Dupplen J-'Ttr. Fia CiiS".-y k'«,r mi* ]d->, 

th'i'HlTHlIU'i O, ^ 

S.-bUSMEM Slid Pir<Tl" plris'liir $l‘l 

Is JIM usthlr -^Uti nuT Dninbijt rlirtrl'T 
>lpns. tS'oTfTlHDil rrfrpfiriijnlt-T iKnr, Alco 
<a*tL ildt lint. DP atmplei npptnmrr Tb: 
’hinigii CPU, 3 V. ilirk at., ftelri^. 



HELP WANTED 



IdfAR.'J ADliiimilillki Lrailii In nillDlaln 
S4 j.i|kis] [iTH'fc^'uUiiK, IjkilEli'irv, Si1mrlilr|ia 
ytwp Wirk, liTldiiR. iiii-tn-ilaia pmfi Npij- 
olal ErpcsILlPii riLsi. SCiny phIHsu lUled. 
Rjiuoa yhd tiuarJ wlilla luiFiiMif. 'Ckialdi]' 

Iny. XyLliiiiyl Krluiul iiC BligLl^-xlllk, lyD 
Aiini-'lr*, >'li|yli 1 lKlHHL jlUl S.. 

WASTEI>— TMIIIE mill, L-tlcEy hiryllLy, 
7ltl|i.f la iMni UeirtaDailL-Al lEn-Dlru Fur 
ItrDCeMIIIttlTi-. CuuhJ .HyDiy. EnpIneCT.. 
Ltfl SJL'Ultl*li, At. IxiUl:!. Mjo-. 



P01 tha Upkpf. TruilemLIlP <amr ef- 
retoJ ^(jurlynr-y lUuH-L-vDiary. SCim 

ypt^ miliiriH mj pifPluHlB [iiIUUl-lItS 

Tx.uilml|ir liootr list. ■Vi'rler 1ad»T. J'^l- 

rrlf LplirUe. yti. in, Jp^pac. il i^h. 

C.'ILAC.'FFELIllfl eh dlB.DP WtoL £nm 
udille ktmliiE. aiiiiDit IcMuiub rree. Fraiih- 
BIl IjnlltllEr- Tjy|il lE-MJ, TtiK-liinlpE, .V. T . 
K.P]C.\ jUu br i^jlIn-IJiiH iiLiiinp ■mi 

liirpmuMpn. tV'liiL jrai irr. lirPT «iiil Lmrr 
li mmb lunsy. tcerui Kump T'}* liittm''l]ci] 
hyi^lpf, thCiiiuiriJiiii asMivia, 111 SCirlaLia. 

mila. 

H11 Ji IKiketlTe — £inL ttvip ll-H.fd ca 
I3M.Pa Jmr luublb. THTe] PSlE Uh hmeU. 
Writs C. T. L-Hilwly. 3id Wwiturr Billiliiiir, 

J-iiiHU Cltr, sup. 

HAILVS'bIS' XJyil CirHci U'xjiLxiL rsiiii- 
B«iiiD IlCI.PII EDUiLlb. Kj.LUM|y riamliixlluri 

iiur'tlcMii' fr-TT. Hnnkllii Jpni-lltii*, JJiiin 

M-ll. Jpr-fawtpf. V. 

WAMn:ii — Liircuni IHitrUralure huJ Jta 
fi'iF a CulllPtd SEmiiIih. Crllnr A. 
ISiPkler. SEnlllit r ii'lia.lit. Pf'lwKiiial*. _ 
vsyiLiuef,'' ymyLl' E'apliu] ri-- 
aiiltid; Uun-liDiHlbv 111 your iK»M^lei» bi 
piiir mrurltr, lUhrlp™ C-m.. WutiMirt. 

JJiir. 

1 ME13J Brine-li BUDLixn fuE Euy itptIlL' 
whlj ii'iLUi-ariJiir Ibniliicii; apenta Cram ytwr 

dWii [IeEU 1" llntH Llbda; Iw rDllTUlLlIC liT 
imldlllUJ rriifrlflins ■Miin«i>«M.rjf ; V:iii 
nlR'Uld rnnkt l-jii kvthlr, UpIIeTb 311 riir- 

LilfTf*. T^slwlp. IHllP. 

W.i.VTi:i> - UiLlway SIkll fOcEki. ET3 

Iik'ii|!|i. DxLiiillu.Liujn njiatiiK piisrjSkdffETU 
leaBBle -aur"ili7n4 fj-ps, WrlEa jniimvlIytpV 
rnuklLEi Initltutr, lispL 11-31. U«;h»- 

ipr, 7s". T, 

~1t.11tE aif^ttUliilf, tlBtE' liT liUlLiieml blE 
pnilllH, niiiall xiuL Vi.rl li-ulyen ir alusai, 

JthiL Seen fu,. SUP XluKbf illilk'- I'lirilpud. 

Ctgy. 

EMJjS'EHIX-C Kimin, MlyCLx^ lyDIcSSylu, 

kn|i.i-b«iiw^ npiAld. Lilasp frw, 

CllTt'lEM HprlrJilE-. l>ECt. m. srirl'lll. Jnil. 

'n>OLXAJL9" liVirly In >\jiiu bauCt ttatcI. 
N'a ElibJtiiE, muriin^iiiL slupr. Tsl'M Uleai 
iHiSvh IwruTu jiUIiIIiIIikI, IllFLli-lllyn fFuC. 
llnli, :iin >3iid H!<lh .Ra., Mi-n Viirk, 

5rr..ULi SCUNTJI |ii.ld ]Ull>'ky SCiU fkrlni. 
Eb rmliiAiLoaa inirpiintsiL Jin, Ljth. Hiinnla 
'iiMttlaiii. Hiss. 'WEtta LmiiisJiitslT. Ftiiuk- 
liji iMlilTJly, Dt P' I. P -3] . BmHlvwlgE - ts". V. 

-CJ^ A UuinmluetA JubI Ki'-r yit Gil ]iij|u 
M, Writs mnp — Endyyl J'^EI-mijn. l:LtI I 

Ai rbl rf ji fbeul ._BiHhrtEJt_S1._T. 

HE A T^inlij libijin'iiir ; U'* TeDeh S'lHa; 
X S^iw I'niruibca. $1 x Itxy Lxi HImtI.. 
(■>i|LnilCrd C.lrr»iriiiidll»i fxs TixtfI biiJ 
AUT4.Pimpsiif Fprltlnni Koor -Di't-'S. l^m- 
Ikr l*mL Bsltail, Ihpt- AH. liuiri la. Jf. V. 

rSi''lLbL'iPE y-ims i^'^iii aiiL^-mu f!blLC4 
Id tlHD.Pl Infill It, S1->™ii Ciir pmi Irulxjx. 
Upnxrd ISiirely blpw. Ikpt. A. SUB >th 

Jlcniril ATtnai. nilc-niru 

JLUl.v. trimED. sommaii mIiikJIdi;. dtilr- 
Inc -DanEmmouL pmlcleini, (rch BonlMy. 

utIei far Ibei Sbi iimuiLlliiEiV- I'bllxdcljCalx 
H fi l3_ Ui-rflrH Kr-hiHil, j^llj^tiililx 

^iTvi^.'STiHEB umiiKl. Vp«r lekni. m-nr 
■M«n rentuK. Dmd Asisb, I'Utnii k- 
cmrEd thEtiUEtL nrrr i-fSEUt ^sYtsm, Ifcph ind 
aifrlut Hies. WitLiH k 11s.. I IDS Wuihs 

Ulib. | W mlibs riiHi ,_Tb. iT,^ 

"^TTllliM'li^r^nliillltxkj'iilriL ! 1 1411 XDirilbly, 

ViutIouw Cl K-miilxv'U. MiTiled It 

Mis Usit nllinaik rrsrruiierr ]'4iibculirr 
fNS. tlU IliJLiriiy HuEasu, Ixoit DL iDiili. 
111. 

dD mruBilubcn ' iNiy 
adTHiDC fET. rpLsilb Sirup, ll, WuhlTlE- 

tati. |i. C. 

Sl.bJiKbTr ApaEB Tl» liiEEllLD'TiLly : 
tHiiDiii xiiiiutlLb- Cunilililnk etiaiuivrrbil lu- 
fomiHcwi; prriwulac* ft**, ’■Clea" Piin:, 

liTuaellls. IndliiiB. 

nttblSASlia (Im'ccmnf nt Ji-1o (Irsii Ip 
Misn. W[rmnL Irs maiith. Hliart hmiriu 
ruiaidy nark. r'liEameia sdusfltlon luffli-letut. 
Sli'tblii IhitauMiLUvIy flit- fhw IleA if tiihllban 
l|ij* ph^liMbls, IViiikhii liurtLlWIv, Itnrt- 

l>-31. UPOlitrtsT. M. Tf. 

fll/Jb -ID xrl1r|H jvTsrTlIvm m ■ l| -nrilsr P*l"- 
li>k"t Irll" !P« h™ la DiSrs eiln itkimt 
III ipsn- llibs. Urtb le-m. .>Ea euiiaHlnr. 
HP ctpIloL I'ulL-tn rv»., nifii, ], IDI A 

lAhb atx-. , C'bufDfie, Plj 

!i[^ wulod fat licLvriLlfA WcA. AlH 
liiHEueiiewl Icr fesHiFT u, A, Chivl ibAxrd-ei. 
Wr hii J. fjxiiiir, U:il^ Llylninrt, I' hfciMiO.- HI, 
] h‘ nxJyrisr pf t]n;i,pn -pfr BAfiah mm - 

nuiiiHiR. D-iip htanl nnjfM'r", tnlsrrd 

ipu, DdElisH N, 11., 3UCe? Indliiik 

Ass.. -TtiLswas ^ 

Hb: 1 detsdlKi siin In let UK wt-tklx; 
IFASl'I al] PSSF Cllu ¥AjC 1J. WifllS nspL, A. 
DufISd. auiu In-ltctLT* A AillibUuj! 
.■VE-m-r, flu-JulrAl blliii:, SI. LaU.1', Hu, 



iCEN; rG'SESisUp and tssunip Ik:1a«LvM.j 

siPkSMUcv Uiuimauiy: HrcLsuSaix Tnr- 

iLiiiiLi, IV. A. lliGUk; 1311 Ai(i, A, A41T 
s nrK. 

i?l',SJEIp LIulu luiiiii-T-riHkLne bukJnui. 
Mule-d svlEluiut cimiiL limseftH Litiiir*, 
lidiuiKiliiiii fiss. AaFuau Cou. l3i lliit 

1-lh IrttKi. .How Turk. 

SUtfSlJtilJDh .L'millBjIpii; iiii |ii,-|4iCll|fj 
IMi'Jiirliiiiii CTtryii IlL'hr. 'Ri|iirl^ii^ 

in'enMir: miiliry ninr: Hais up: BiKilit 
rrsiu ElKerle: Lkct., TSt gyhiUrxu TniiE. 
>E,, B1. LPiUta . Sill, 

U. ft GuC EK.'CUbiu'hT iraiitr slsrkl. Msil 
— ITeuiun, Ik ur ptfet. tTJU>D mcEbUL Ta- 
nUOIIR. iJit ar THclLli'ilia lUiSV iiliLaliixt;4p 
friE. n'liliD liiihipillatPlT. l-'TuikLln 1iuU< 
luia, Ti m t jt-lL, PadtsiESP. S, T. 

Pru^' F;li.\SrE>'r Qpujtuiibau] SIcdI 

llliinniiti prte-inlldlk. IE; tLllbriird It iinL 
aiiiHiiiitpd; DnnJdJlu* rrn-. AuxiHiiaiL fkil 
lyrTipH ^^plriol. Wu lllii Rlim. [F K 

flf ur J[srr: list ms Han you In a. haiua 
LUhIiiihh llxf-i orill brIllE ssm lOSucy mrmtr 
UiT, J-ApprlsiK-v SnilLi-cakUy. lUiabii tiioi. 
All -rxiiTaiiLrf. I Cuitslib cntyililiv, ibniL 
rin- ijoppra. Vscj-Jilu, Iti-iik 1^, It., t>malia, 
Ach. 

^ Liihik -of 
•pros ilEHDlD ntiliiir la iiaisiit-r I'nrtsrt iaur 
bclcili.' llirj hiar llTinB FUU TFHlllL WPlCft 
fvf "Afi-iSiiL iitTnaiiEina"' lod 'llutT Is Hit 
Asnar I'lirni. and V'luir JJgiilt.'' Llutdaluli 
k I'll.. j'asimL Altoriicrr. I>st>f L'H, 

lilK lStflk l>. f- _ 

I'LEAedAAT jpAFS-Uitix Wi'Okj mab|Li|x plr- 
CULUIL tluud ]uy. A'n Klnmw, IbsUlll 

ft«. Hiiiiiu I'dU. IfiKlsIy, II M. UcU, 

IMlU lilll'IlllLlB. 

I-AJia-’ IB tp iTl WEsUy. uisiL a buib- 
ntEiL fpiapleia mie tt ILmaicxin.l 
'■]|* A Itiii IalistI, DLlLsd Ew li. Sheney 
iTfsmUtd iliciDd. TPU Call to hjatn. TJhhi 
ilnlrbllf SliFFiattiliiLrlirw piiimp -a-lUl psOHDll 
jiiiXnirlimiF. irrlss ImnMiUBlsly fat Tad 
tKPklsI. STUmcitt tu-bciuL uF Trsp Tim- 

Ibltf. TS'lL nyllM, »H, 

HIJEK.SI E.s:, lirpibsmto iTuiLsd, ill taD-- 
bcai.lpj |Lkt KIlltllF. IFlturliillca UUlkun- 
EUTT, Iballirar Adusluienb liirA, ^usl, 

amptfeu, N. V. 

lsEt;iisL|f LbrittllTFi^ 1.Arn» ■■lufca: sur 
Dnrk, tvrilp C.'tkbEC' Wipitr, 1113 lAltPEbilL 

■ATSMBS, .\l-W S'JEk 

TTjirbi acFSbciD alS IUH.-iljnl pa TcjfnaraulybB 
ISrnnuxlTi jL rinfLlraiL ularp. Vnu can 
biarii Cbuiu Ua HiuCL lIlA tnbfbsulatx, Cii- 

I'xinlilx ^ 1 -t.cHit Ilf Hrx/|4'IU> HfldoibLrM 

il|iIh . 'srx<lil--Klaii. P. C. 

bVlLlTH UuriUa.PleLUbu DJayi. 
pricF^, ISmEp all ti r FPBtnr iiiua- Is, u 
ppiTEfixindEnsp 10110^ r«Li.lli Tck, AlLu 

1*1110 'all I Bk -CW. M4iu ClneliinilL 

Uli^ wiTitriL Eiv jaxka ^^^r aalillsri, lU' 
ilixiii, CtrrrlKiya, ale, tianiiaiiy'x lysiaL ba.< 
iJud»Ti W-#J a|-;pf>n1 liDJxtrtalliiii, 111^ 
ritwnd, CJmIfrt han*™Mt. pnipmlitv. 
Hli iTBElnsii- Pii iBEirr kiIp. C'mnliic suni- 
pll^ Tltll pSdEftlll. Ihklt pir Lcbir, 
rFPH IlH- taiLliii farm, ramptstc outnt 
li.4n upt TikOi, rijsvElane-s uniHpeHiry. 
IVp huj N'llilii-tn all pryp at diari. tsleM. 
liTHiklin inuiiTiiiliivi, taylbvl Cm. Tsy 
Ftiuipr SfaiiuCadurh*. 3a XIiOol aquuia. 
ye-tF Tarfc. 

EPi SLE\' TTIHLSli. jp tP it roT sWek:: 
tallyay taut-^siDai-iL iDd. siDduslan, lUP jn 
tliiu hipiiiliHF. -rJDPtleztea unnsssfusEy. ns 

itTlkr. Ivc-lls (sir :ipklli^iSpD bLiuk. Si- 

lIOLbl lialJseiT Itilnlnr Atw^SaU IhpL 

Jf, Kiii ua fSly. 3Js. 

UDI^ jnil tin spni 1 iKHUlLPfll iliisa- 
Filcil sUiii. dlnnpr Ht Isr oaHiiiix rw ua an 
h- iir at iws. FIif pactl'.niUni aildixiA. Ht • 

SUaJOtJ^ i r rl a I EiL£^i_3il*LJiiEn!!£!lL_!i.L_ 

i:.ilix tlia nerkly laanielre sisan IriltL- 
inil4'EDlll ImiLiii^it. fUTTlIdSi 4 V<r^‘- 

ILloc. v*-r^T iiiiL Vidrry mJmuK 

safilcaL l^jOsiidld tbuKS ItlalLlecii-i, ku- 
Flirn] tunsti in eanirat Indcpcmdrnt B'lii- 
iMiP ail pn.iriL-iAaFliic baili, beilnnlnE In 
rpus tins, -dsiii'nin xl Irros. Fapkloiuan 
CrttL cippchniibllE* tisliRinsv- ■puffulas. Sf. T. 



SALE rXCHANDE 



Th'CLL SashlllES WstIiih |■l^:^llla fUaUlL mna 
In iHa fat an-ai'd'tuiWI Asilamnalls In iiHid 
sanUlllan, W t- E iiBlaird, Lcnalr. y. C. 

LTHElixllT (liiis la SkSlHIips (PE dlLUKnd 
or stamp- -r> 4 >p<'iaoi' HAjuiaud aui», BaliO'- 

iiesl ajav. ysT VoTk. 

-TDISP. ypica. KlF-raP", Indian 'BL-Ibzl. 
GuliH, PjibtOi, KtiIth pad a I kimb J 
ruriniix Bhtiiaa -eisliaiiged far uiitlsd I*!™! 
Khaiix^ nHipmii. HMiust far ilajiip. C-c3ii 

larliailBS. S*'* E-ia-ll rl I y, y. T. 

Cjl'i; [±CnjHrlB Ei'i h-1L OF era lie ITTTlhlni- 
uiyisbprs. svriia Firr itaii. SFaUism- hBOCI] 
l>ulOlalCF. uDU HUIstp Lllslf., L'Ulracs- 



POPULAR MECHANICS ADVERTISING BECriQN 






FdR ULC 



E^-LIUJJT Awijlnot Vpi) VUii**. nyiiiJ- 
uur, >1iLiir». (Jlumirllicn. riwi 
Ch^ni Eiw^rli-lEj. Fully Ciuiniijceilr MMl;r 
niKitli Hfl.fV. All mniplfit fur (fll-ie. 
Wrili: IjtiUjL-] ZlmmtnM.li, JiflElCF. IIWllMi f 

ONK aO-I&Ti JSl' HfflHeil fslrlmiihi Tr^ffc 
itiilH uLih LR' .^R J-UiuUb. 1lKavM)gbly cyf- 
III |kI, f:lRi'i.ii«^ F. ft K, Pl IhjuI*. 

Uu. Mfl'iv !fcil« I'u.^ Vft Mu. l!li H.I.. Rl. 

Ljiuyj, 3 Dcl 

FCilt Ollld IJCiTihll tnalrit, p. . 

In-An ilJiny Id [A-rr»Miji fut-il uurklny 

niiiiflUiiii. l^falcLkAji RuIiwP (I41., jkyli- 
mnJ. ». 

FrtJl — w. i. Wip;*!* 1111 .- 

thdiiL- ttlili niLkiT |K>|i|f«r. II. UiiiiUiinii 

III];' a. au.w, ayrtt-iur, Ml-t •Vork. 

tKlU.DD ll.ia:K. Loulnii. JlcfTL-mlL FH- 
iMk-ulu ]b[L:ruxiutir, luiupfaU «quliimiii(. 
Vriw tirj.OU, ^-,11. tl.lL KLm.*, 

I Tilctja. 

BUUT llBDUIlui. JUJlb 4l»fllw U«lb, 
tin. Himr VviiiAin. fN. flrk U l-1i*k 
nuk molL-tl. Al*1u ^'nWliLl HJiiufiiihjII?, 

Mllllt. 

Tli'tl ind l^iKliu JJ. 1 li.Tl 3 t nL 1<hr£-i1ii 
ptlME. Mao' ii [tu- [bu CD buj-. All ilnt- 
nhkili Jail IbciiHiA miT jhfijL CiLiloEnt 
rn-r ITilluLlrlJitilii VNtklL'JlH' PucplF Qb., 

IF Ifti-. .FMjlh jt- Itiltidptii liU 

FIF71.1i 11^1 ItAPlDr, Diy Ahil M1#1 iL 
ii]»hWj ■"■Ith ItriBliiuL flA-nijlu mI- 

luilTDcnl; H4- nlutr ooJy iT.?il. Jlon?.L' 
tML-ta. ir lilil IktliaL'd. ITtU'l C111Jlfr:ljE]r 
ilJubii HI B¥ -liuruMd PI - 1 rhltrf>ljJil^ Ft- 

CUN3, 5P0Ri;iH« QCDDE-, ETC^ 



F1UEAE3IP— UliL-UmD iiU mcKkni. Huy. 
K*U, AUlLtJltt 111 hirtl. SlipIlLtD Vi.ll 

Hi.vHi^l|Lf kr -lb F^nl Rl. , V-fUP Ynrk iTLiy. 

TFZblFEFI] V41 CiUi Jltlliiiti, cKilli.^ l-Il-. 
Fpjjyfrt jyUlTUl, ja. -c. JJ. I-lLVktr. CUft- 
miltll.. IIUVUIFI, FlIliilL 



FLailH t FECO HILLIH6 WAtHlHEnr 

BFEX'IAL birjldllt lu lunilld iLUkd At- 
IjIiIDII Jiillli^ fcun UJIII, TMlA1ii±m. .forii 
tfctHcou. IthIl -diiulriu. ilu-it rnliiiriEii. uiirt- 
rifn. TKli> ilou^lr, eliinlu. i iiril 3-mlr kiRii 
LoLler ullli. il«< liollfn. RULHIrtiip E«pPTh- 

lUFli IH-lllirt^, l 3P<- FVlhy iur LB^HjpilDII 

iml piVtfl. Fpr-ml. ^'ilUruii £ Cu.. I'. 47, 

Unit Ua, Miijiry, liy. 



MACHlNERVt TDOLS and BUFFLICS 



E>f«]NK IjiiIiu. unini*. P^4 1".. 

In. li«ii(Tii cmltn. t'LiimuiAu "F B 13 ™ -ri*!- 
Iliil All hEfi> llUAlJi H In. lb IQ m.,. $n,au. 
Oninnm ^ ftuuj, Albiihiiviii, Pa, 



-"REI7 llArll'' UiriliAalt^i plk'T iOriip 
ti^Kl nltvi:i- ILfuiE idL'lKiiL 6" ibAu tOf. 
Hljlt 3D. TpoJ bocliltt fTft. ^im.ilti if 
EbiuAjiUAy Cd., JDIH f-TbiiiilKn PLiw;. 
Mlw Vlirk Cllcy. 

4'jT“liO KlyEliiurr EaMMillti#- FliicLjirp tu 
b. p. . Hue- unlfT. kV pinin'. 

A Hl.i.liilurLjj, WUilJirvp, TIaij. 

FHR ShIu— B ijfllH IlluUii Furflrtf. 
CsI.hJ U!HKlllll>fV. tVLIIlllnllHnL l|l|uk Ikn.ir 
Cn,. JlAffitB. -IliA. 

FLilt -jSlh-: Mtw ITmifT iliuk Fp-«. «H- 

paiMLy IIS.JD. .Vl^ icr -EnmkllTP 

iviii'ii nfin iiriupbrA wkii ^biurh, 

iiifildil'.sr K", $IADU, l'*iwuuu| JSnpH.,, :il.l 
4irmi SI.. Wrupi, ill. 

rVIJlA^VH. CuATI. tiprurbL-lh. flllAll lllfp 
liJnirvrMrwr l'*^ lll-)-- 7 l‘, a. Mt!xK PuPD. 

llJ7 JU.U.-|||JID 1^.. 4~fc]l|-AA1l. 



ENEINeB. MHTDRB and DrNAMDS 



JflyilT ElK-Lrlu Miii.iii: iiTM-MiT.ltr HUP. 
r™n H U. I'.p 11* mUi. Id 1 JJ. F.p H* 

■ Iilu, Ihilu 133 b) |E1. TbM nr IbilJ lUEu 
rpTfnJillii Hlxi-Uiii linm kir IaUi* IIAhHi — 
iHr-ihrt -ilrtip, WVIt*- Pir rtwrrirtlTi- JIM. 
g. II. U.IH. irei AH[*ibiii Aw. . l.TilajD. 

EXECTTHIC llcbt [tniiiv^i- — iii£ yc4br hlH'in 

■ --iiui-r. Aliil il>n LlAlr lAllt llAhkbic bJIlA. 

>;*PJ ||iiiiil.lilr inyrnfiil^i. JIuliarE Ilrui.. 
Tin)'. r.mmL 

OIiEaT biiBiLn. I$:U «!i Iridc-. Upm- 
TL-nhml .ViAli 3.inl. TR-ll.P, imdUL-nr, 

LLt- liAilLiJ'il .lAy tailVi3r pluiL Eur FlniLHf: 
ITu^ipi. Urlmura lErcar. PrrwHVI. 7[|^. 

PtNlt Nil? — W-II. L'. AIIm <nplr4 JF3. 
-l-liHI pWilllH' niDLCT. DriLT. AdllhU Bui 
tai. JJarkHf, lint 

JTOR Filu— H-ll.P piDimi tiiATtP mill 
liitlrr wjMi III ibt cqulPiik-fiiiE. ciiw Mi-w 
9-U.F. vm UuollLK ILalllu. IVEku 13. 
JJurtky. UuihIJiIiJ, JhJ. 



FTO-lt.tnR Riln — F iimaII hiinm uiil 4rni- 
lai, x]| Mi-n. |]i1 nuMi, Hi U, E'. -.1. k'., 
*ia:+; u IE. I*.— ."i. r.. tia.ju: EL. p.— 

Jl. C.. |b.s»; H IIjLI iJgMLUAD. 1L3.UD; l»tDr 

pEDcntur fulp. fc..(iii Hlilwt kll 

TlJtl«.A leu tllAll llAlf pEtCf. Jullllriull. 
I kxnp I nir rJin. ] 'j 

AJ,Tf.:|CM.^TjSll MrrriH. rrtunr^iiAuM. 
llrLlAlik: luAklM. «11)I. ncMiTil KlHtrU-. Furl 
Ujtiiv. I^uwniiii, Wtjpi'rtr Vl'i-j;LriF^1tK'- 
“fc 11 S".— $ !•> I"! ? ^i. II. Ju ! Li 

] 1 ]".— JliH.W. niT€rt-cijmiii. liintAliit.. 
f^lliLliClIii'CbCCi filLT4J1l«t<a CT IllCiim' TffiniiVil- 
fiK* LlLii4ir*iwl Llic aufhHIh hiid UK'- 

l|jn l'rt#Hrtr \,'wf t Clflt- Skiulli iJL'lf- 

lyjm SL. ClilOLBi?. 

3^1 .-h N I ■ IF- liu- PiiiiliiuLH 

rliiuji 1. T. kk-L'inby, VVauAi4Iib, Ik 

MiimiHT E. 



P.AIll.l|..ki4KP-MIHl3(K i;-li|i. I l-bjHT 236- 
l'"Li .lil'XDr. bbnniDC iDvi. SIeh+^ Ikilluix. 
Plip.fl. BhIih, ru.li Lk.w. Vi'LiLliiylHUKi zwu- 
V. Id- Si-J piiil I 14 -1TLMi.rLViiHrtl. iLr*. IT. 

EriTlIaiiJ. ElurlL-ntlDM. vi jhIi. _ 

l[f Jt[:iLT Blfillrtk- 'T- E- blTP Dll buid ^ 
iiunlirr mIiiuTe ' RutuLc.''' «ii^Li«d. jeuar- 
Plllttud. nt Hrralll h'llluTil liEkiH. VFrll* 

Tea bBrxpIn II 3 I. IeuitbIu eix^Lila IIuIih' 
E'tl.p 13iJ3-lHlj SllHUril EJInELfl. IFnrriln. 

M. T- 

U.^.pyUK'IS TiiiIjw. li- H'irM ruitff 

Ria.w. 



USK niAljw. li- Hurw 
ti. athitMh. IjLihIi^ illUa. 



H. 1’. JJIHT4)E1S 3I'-h| HA-IUlfAIMA. .^1- 
r^thiibiij kiiiL Ti-lrcrl. Harpplipp Uiv. fiJu-h. 
i;ii| rjituiii .ivi:.. INLiAburBli. i'n. 

EMfllHC CABTIHCS AND BLUE PRINTS 



FUALL CiL*0]l|i* K1 ibIi--« ilHl riiMlTiBl 
Wllk ikAHlIlfl. I'niTril Tlul->r IVnrl^, H^li. 

lU; , 

U-ASril.l Stf J-^ipiir Li|i.lpi^ -pkk ilnir-. 
knci. OiEnh. i'iii1i;j[ l\'t jEimp. Mu'tIijt 
I tuiiuTlinsrlll:: I'D.. aSJ VVu^L bib El.. Cln- 
rliiiHlI. iilifc 



SaATB. lauhdhEB. ETC. 



BI'ILI) juur pun «lr»l bul fnim t*i:, 
IflTHk MlUn-lal flUIAbblUl. llfO fenblK-J 
lH.4.11. I BlillVW- IE1..I. UUkE L'U . 

AlbPiiL . JMib. 

■2 JJ.I' Mirliw j;Siiliii'. jjmhI uj^lT?7>at.i.'i. 
I 'uk wub urdL-T. NLiJllfurlll.. IV niEliciipp 
7lp.«. 



BlACKlNIITHt 



EL.K’HSlllTllS. LUt'ii: W«ar Ehu AmUB 
llinl vnHL'l i-utilu uF, iT ilDlnc lliru JuD- 
U.k 1 b TUJI'* AllPlETlI Tdi-lbsih nil UkdliailLII - 
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Rlllanil V<.n|lj|lK-. Vljnp. [-bit UUD blFECL 

l''lll<'bgl. 

E-L.-hJ ir^UKIIH (kiFi-iy Muzur, Tk'. 
ICi'iny Onlta, riill-FlaLy L'n., Mlrlili' t'nllp. 
I'(li 

, IJKK-iLSkCA' EfaM. :ilMlF In 
liliiivl -nirmixlHVTif- crllb nllhE Pnlnll, .\aid, 
tniiiFc(|Hlild nnd llIrHCtlTr In liniaMrannf. 
dFiiiTrtarF itKwii cinlh mLa. $1. I'nFtlniiiin 
llnr. lyrlld- ||(H1. lUEllkll lldRiJamrl; Ln , 

i'ntilwr. Mwiil. 

l■'ll]l- killt in.OUp pniMiEll- tidit Iril tn- 

hflddo. .1-1 ill EllBin fdF UBU^lEl^ AnUTE 
Ij'lTFlll. l-’r^tllEl, KT; 

C.bSV.brt -tiF ii-ji«y -illuyk-1 Huy FF'.si 

'Mkk'urjE-Liil-ey U'liL u-^a Tninii^. I'llla- cklclc 
]ii-|n hy niab1 mi hv-rd|iL iiF fl.llA E^mVRo 
utoK- tSh.! i.iiia™iii T. 



DIANIQiNDA watches and jewelry 



IIEYI'IMI r-iaficL f\iL IlLu&nulc, I 4 T, 5 P 
|HT din IE Dlr™i- ilmii dhr, dniinn-li'r In 
iiViiL 1 A'« dltnilnkln iPlil'IldTHii'd nn.iht'i anil 
ihuj- iiid ypu 35 ^. .bnqr iHhII« ifei 1 |iE>tJ 
For r»a -azuiiiliiaLlnli wIlIU'iUE I'llllIfllDcI ydu 
1,1 feimr. VL'rlRI-PTi bEiniiT ■ hai-b IfmiLI-ajl laLlb 
■Mdrr -EUiTTHmil, In ilipe ■"'r oarilFy nurnF 
urtJ[ht uuL tuur: illiiui- FuIL pebda In -tx- 

i-Ei:i^ Uhy ElIHul klJiFHH ddllL Ttruilil 

any |lnni- trlllun inin jniar. U'rlEii fiiF iillF 
[■Ik t-driialiln |Eimc-Ii I In l.nv lllawfinl |Pa'^ 
rrer! llfflUtllEJ l1l™|Tl1»caM rt IlmcuajiilH 
it Uikld* nr IETWLIT. Flwmj I?™- |n hHir 
-tlkukdoOi [jiIdJiEcnIly. M'rltp tn lie 1’kMli 
A. E'n., 1k-]n. M2bUjp SCkld in'! [jEladir 

yTnFln. F'liltaiu, 

|;]J':EA', rvalllia^ fcLa.iii|nk-IP klnJ -uibcr 
lllA ITliTr ccRlahn (hniiiFr Ilian (tliyr 

IdkU nFriCJ »«»». ikltld r-nr prl'Td- IW, 
.hllllliFipdlkl liVlEEb no., 2T1T [ilFm] AVd.. 

U|lib!»u[h''1Ui, Ullin.- 



MUHIt 



l(N.AL ltwlruii:|iin. flyiUmdElL Hlmlbi. 
En -T.aiF IlmJurtldtt." 21ii: i-cjii lirlnn 
Elltlia 4-'|I|IE4B iLMWIlk. ,E. I'nxitkFp Vobiyp 
lliilllior. 5b -b UiLil-ia-Jim cUklR.. IJtHmEU. 

"LblEB.l.brH-."' tlni xn-ni-rai Tralla bnIJkU. 
la ytm. I’uf an|n nrinrirfasrt pf- lUrri-i 
Ffiiiii ui, If mild. ^I9 rb-UpliUBklLli L'o., 
liiTl. ''I F i-chliiai pri, M._ L’, 

LII.iIlIE IlnmiMiibnL lniPuMi->.-(gpii|, I'nin- 
rtrte BCLF-lUimwlnF, lut. 1;, hlu-a, IIwthih, 
31 kll . ' 

L'liI'ri-UE KcxvB — i-ip tanli. "LniiE. [y(i( 
Mdiia' Itnal HjfWM-' t^TTm- ir«»t, " '"la Ibr 
I.AIU1 'A llld ilMlIE Bun,'' "I'-dTil Fdf Tli'iib- 
yrjdiul." O. Li. iH. ^lUilr Oip E12:i tli3n:i 
Ititkiklyii. k" V. 

''IfIbUII A'uu" — hi-a.uilFiiL Ecn'iacl miLo. nr 
||||l^ iIll-jE axyl i.'l|iiri|i, iTfrq flC, AUilIdij. 
U ("riEllt. UwildTDPL Kllilkl. 

-aTa h BliniNi bAnpa t-pti ihd bltimE 

IdllE lilt HF Ellu VdiiF. “Tlki ULIIa limy 
3[ii1IilFp" I Ini W|HndpcFii| iTKlhar-Eaa-fvh -a-ar 
lnl|ai[ iliai by brir-t puiie tur Ihn pm4 pen- 
IkE ilTUdn. lit OPFT Ihc ncHnlii'. WjLh U 
U'l hMlJ FEPP 1 topy OF tllu Tkliubid iMpfc. 
"3Fuab± tUi' Unll,'~ LH'iiil lIliiiiR; I'LinyElltiiB In 
luuill.', N .1 ukaj: lanl m'llTl |cuii|, ihll 

iiiin. 31 . tVJlmrrh i Boc.>y. H-Bltt 1^ t' U- 
iiiJt-A Itlibf. , A'lW 3"oSi- 

HIA'kmUrt IdC VldldEi. CMLuinUU uU 
^IbillL l.ijibr I'lF ^IIjuJujJ Talking- J| U-I 1 L 111-11 
I'klldiciq iiriiiiilkni. Vf; JFlue Anibrrol. lik; 
Vhtpn. Idd; biiuglUr fpIiL ind cichuigeiL 

PtFHJllH-lil JittfL SaaiLIn, tl J Ji.ncaE imiiiF 
lUarbiiKnl Tar t'Ecimln nr MTitUnnli. to ploy 
lidllBoa dJic rcdC'idi. Id. tk-iuL Fipf Ftt-odiT 
Ikl. hVnlL'l E-urlinlEy Kliiy-i, 2U F<^ 2niJ| 
I'lllilailnllih-lHi .t'l, 

MAKE M'Hinj' Ml ILI iie MthIc I'IFlUIw. 
L'laii Free. YVctld .S'c-dUbiiD 31iudd Co., liUb, 
He. IaHsIi, Mde 



FQRMULAa AND TRADE SECRETS 



I.MO T^IE:3ETi|,.tfl 2lr, Tn MnuiirjKEiiF- 
|T>i >i4'rrl4, llX', lEra-ih'vrbiiq .hEli^iaa. 9l(;- 

iivdliif Eirj-' ELiltmtK iitid tuli. tlTnrioi- 
lL-i:il. AIL 5h. ItUdUhEUd Fpif. ''EillkL" 
;;SbL- T, Ek-DipLillls AFiil. C'lTlngO. 

TJ3R ElmLiinr A'nmk'r. E'n.Tnli ■wt 
yl.iHuoi ffiiiu aic-kmUiR I'F FEtcaUiiiE It ilin 
niltdiil. laca^iiH nanlln-r. Himl lUr tnc 

mmplp mkc. L-'iiynniili Mcrd .ICir. .3(1- 
hIfvki a. fiuliry. 124 W. ErldtUun Art.. 
Hyrnun. y, T, 

EFEdEt (FETiilt UuirjnlfFd r'MB/Ellilil Faf 
R lBkdiA lay OdklldU. Flits Taainnilila. 
rn1n E'bwiiirtRl Eln,., I'JilrlBii, 

Tiik— Nfir lEartlliiE, 

ji^iiiiri Ell Marlil A mcmn'ninbn'. Fdimihi 
EL-OUtvll 1d L5r. J, UjEdn iFJlIf, Hlltin. 
I'lWII. 

MJ’EE[.PE..tTi™ IcwlrarEkirin. I1I..111. 
IhFLillml — yiinfTMiPnl — .Hilh9f,irlaiy 13 UF(e- 
HI I- HiIIfp. liipThlflii'J. rmia. . 

|f4 H.h:i ilXTUEb Inniiidki kiid lilir rpEakTET 
ihL '"Jdtu." mi-T, ihiiinikiiiiF atf.. 
I'lanigp. 



31,'ili.R Etad vnbllllii bik nt It ]iar nmn, 
ItlilljhilTiiJ bull rnriyniid, | I'lr. Dwnr iF.lli- 
lini, .hlHiInr. .IMlin- 



TVFEWRETER3 AUD .SUPPLIES 



trt: llltE KTHTlI lUllUdl of tyinrilFlInni |i|. 
iHL jp 'mor, 5tn. <n pp tLS.iIP. afalpin-ib m 
1 1 Ink .NtFLhtfD Fblhdt PquIhlncTiL E.' 1 t, Jltlil. 
t. 37nrlbvl-n I’lFlIiv Itlikf . 1‘nlmRn. 

Hfl~'l3(7l.tL Aiitr: If yta wmiil n- rinih 

liatfalli Ln k Jainly, lilafa-rllM. nukHRII- 
IJRrtr xuaraiiFaiKl lulinbit FjnifiiTlIdr OF ITiy 
mkh — EHi (Imd. idiitkL nr riLh— bn lUFr En 
irrlEu 1lM< b’k iHOHd IlkLir. VdUKf Tyiia. 
n-rlEry I u , IlrfR. ±]:'l. rbli'i||i'F, 

“H-ELLL.vu- miTtr TvsTiEnmitF. ruiu (I'll- 

,-IlFliKi. Jlirjain, Et'cilii E'mr, 

4 l||lrk 

KRM I A'llTi.lS IJ lKiitllur \i.i. lU, allatillr 
nwit, t:iH,mi. I. .l, Hunrarl. Ml1tn«l. Ell . 

|:43I|E7, Harrliraliln ly-pynTlIriF iTi5IJ liul 
Ti|i. |f»t rAUI iirinpi Uni. I'lm- tlick illi- 
bJiM, iiiv BiijdhiiiF 25E'. IlvFIi TypiirFlEif 
1:11,, 2ftt lIi'FcFnIilrU Ht., Tkidi'ill. 

TVIiRhVILETint rlUdiiP. 35r: 3 for ilth 
b.1 r ; rtllna'i TTit Illlli'Jrtd i-lictlh. iHlldIt), 
|lr <4 ,Hrw,. HTih-Jiiii. 111. 

I.AIEFlRKr .'biiH'll. -nf TviKUtbItn la 
,tninr|na — AIL inakn.7 t-ncIprirciHla, Ubl-rarir 
Eldmliijlpnid rlr., niiF-FourIb tn niiy-KilF 
niBMQFidlErcn' nrlcFt 115 up. rmldfl in(r- 
Uhthr. iinpIyiliE Fdbl nil ekWo-; fltd leIaL: 
lna|ib|mFnl pajmi'iilH -IF ilM.4lrwl. WrICn for 
n«1lUi«ua 7il. 7T|iaaT|lFa ttmlHirluni IR)- 
iiPiikbFd: 14113b, 31 -m yi'nL iaBjb SiptfIu 
b'liltiiu, niliitldL 



POPULAR MECHAWICS ATJVEHTTSiSG SECTION 






EAfETr BLADEE EHARPEMED 



rn^n Kluhriiiiii.Hl: lun 

'I IiMT-hlllniJ. BtlJr bii fbui. EIlt- 
■ hi Nlriqiiiliiu I^IL, LSJ kIitLIiJ' hi., TjKCnill., 
Mbch. 



CLI^LICJ^TflRS AMD DEVICE^ 

4)rrt 'Mwleni'' I.IJ.JOICI'UIF- Ti(Uh» fur 

t-'l']. ,\II 41IIM liT I.k<ljclki. h:ii4f, 

All IrlaJ, ^4 .11^.1 -WK3. 

RruduFiL ^iri- ]n ]iituH. Fm-- Huk 

tafriL, J. I; Miirhln ic Kritcj Cu., ian 
nriN_^.j_i'IFMUurFli. £i 

UAI-Li: Jliur llllllllcaIcA irip;1 FinBlI. 
CD JttI -niiilfH, CciuiniihLTlI Tcouiila Jlk 
null, I'licmlrt, U-l JtlL'IilnuliiJ TiTrui-C., h. 
I.. tf. • 

]ji:i'E,lL Alnjh:s, Miiiij. ijiIlt: tl. ^Idxr 

.111 miilhr: (ITJIII F*f3 or 1 ^-WTIIIl'ii 

^4rbcilEiJC l.ulHor^^grlv-'i 

]j 

4AILriri& LI-gTS 



FaI:Mi:i|s. (iiiiniiiEL'Hril. 3a>iJi.l|,'ry|ili 
JlhLIIXip;. "Till' U-iirr hli'Xl.'' 0]T 

aililli. lJalici|H<r|. IMi 



r..ni* luiim,., ji, IktI ■Md.in: 

tiF (p:i.r(Jp, fdi I,*iin ]iir Jl..>j. JFoi 
UrlJlJi . il_B^ 

]H:T "giU]LlT-Mi|iiini;''‘ IkrlJicTln RUu^ 
Abiml; IrlLl «f ITili my lihiK'^. fl.Uil iklli- 
«||hIi lltiJtr 1riyl ]LA Fmlny, 'T4 !;Jiu,'' 
Kinil^TlI lL-. llu1Nii:i, 

IhRiimtf^'' xiiiiiiM-i, ‘iviii:ti I I'F 
li^im. Ik iluJIuif, Vhili, jogp. 

[ 1.1 |jiiilnL 7 £ Etaiir iAi. 1 ^ ijijr cmD- 

[tL'ULuilviE "HIJeiLi hiJF^niaii. ■*■ 4>«ni^iii 

uln'i JIIFi^h-iiC riBRpinriFbfifH <£ lLl.ll- 

jw ll'l-i hiuB^r iii'l PI lit ri L'jL'Ii 

JIM- llld JUeuFiiihLIimi fB|q-r DlillliLya ml.ii 
Mt^. Ae+vliL (hu Frtc (tfij. Tj-idn ( Lr- 
cmIet AiMreuIng kiCL, i: pii-iii w, JLiijm- 
itlraav. 



PR I NT INC, IMCFAVINC AXO' MULri- 

GRAIFFHINQ 



]|]RIIKnt dm iir *iiKraiA||[ I'^'Ml'llllf' 
AiimmmeiMnu, Jjidii.iHci.4 Vmrli^ Jiuil- 
n*» LlriUv tNBk-ii Kinianre), Hm juiXrn 
T T*"'*"* .'FiUL Bl-|>^.CuIiI|^ Pl-linVr 

flitnl ^Ir samplH- LillrJunyiL ic Co. Ill 
\a«aaii hi.. UrW 

UlHJIh IT^IHlIni il liilp jirli-m, ].lih 1 gtltd 
ul li'rl||.i|i.H. i.'llliVlii|ir>., rHnI*. Illllkailj, 

IllKlL tirtldyN, $t5f. [ijraiUrl, 

I B[LlL<Urt, hiHAlihj. nillL Cljeulll:ii iiiiF iiw- 
rJullir. h#ivil ],.. T'.jiiLXn I u., Fiil fj. Jk-ij- 
biini .-Jr.. J.'||| i.‘LjiT^ 



l.'ill^ 

XDCrUlv lltlLhi-ailH, $1 I 
i.'nUi=hniii. X ll. 



ldAI.<rtK-i,--|i, 

'T. SmipUi. 



ROb'. 

EiLiI-, 



AililNm I JtiLiln 111 , 

U'lll I'h.'iM'. Ikfll 



iJIr. I'niiii|il, Mljlkh. 

ITIbI. llMllt CUft wI. 

iC.'l JtL'fJJ.^h^lifl 4 anil I Iv- ' [ *.in HxS rir- 
<UlLH. lUll uiinli. KVi IHXllptllJ. CkUM. 
Wlk k-r. ].mii-Mljr. Hlhl.v. 

3,MM I.ITIT^HIlN.VUn. naTrkikA, ^■■^||I1, 
l;^|l||'Tikl. -I'J.'ILI. I^aliijilvi. Ui'l'tll^ry l-iijit- 
iJiS. J.^. Kinmidniig . \shr. 

i]iKi'j> iThiiiiie: iijf, I'xirm— Mi.ifrhi.'-idii 

[■liLQlUljn F IlnaniiHl n.illit<- ¥-.rri>. t lii - 
IiItb nail. 1 •Tmi^rei't'. jiiir-. ITUikFilH, fJlikj, 
g.HMU 1»-nT.M(|p ^lltullh lilJliliit unc] 
malJcd to gMiL lilt, fl. aj, hiiii|iln Iw, 



.VlUcf, 



iildfb C^IUdiiJijUiL .In-., ['Ill iBIivI ' 



25* KINU lljim l.rl l-wluiiall *ml lilHijl' 
it*K jirlnlnl. AL,*.'!, ^ItlllllU':! ftH. 

JuAlijT. r:i1ni|. Illiia 

(IIJlL'I-'L.AJrH. ^''ulOrra luj IkriiLlin J^liit- 
lUff A Hm-lyLiy. I'rl™ |iiTr«JI. WrUf 
^n^UyliEL. ■ irltllMIE^. 

r* I A LI.] SR I 'ynli. Id- li;i ChrljCmiii 

III-, r, Sbaiiyril. riimiP.Jf. 5'. 

li^T" TWi/-! T I I.rm l*tlf rtieuU wiifc Kn. 
idiXiiri ¥ 1 . Ill-iiui. -UruMl UliiiP, Ih:- 

i[vnf. aifch. 

l.DIXI .SATI.IL5I, Tl-prUElllyji LiElali- Flip 

Xu liilwJ JtiiHiii Wliy $1111 hfci:iiJil |il^ 

1‘rliif IJil, uiii|.il«. |l(l1«r ■nillcl nil 
ITAllWl. >ll<''''li't ITl*l. <?ij|-]l. ]lllMl'1l._ 
ALL Fia t-n.to— I.HH Iril-cFlIvuli, f] T.% 
l.tOLi tlinlcw 4(l^> L-Aju cAFiIh 

tl.Mt llT.A.r iBii vn>nl: uiiIiiil -iIuiii; umi- 

tHr Blnuq. 1 . IiniHiilfll JTIIIIInE [''-m- 

jnnr VJC E'tnn. .At*.. Kut, il'uiJiliigtijni, 

rMrrTn 7 .i 1 .11 i!|i ijii-li-j "I"!.', IH 2 liKhm 
(litLilail [ 4 J kin 1 i.r| L >1 i-llilH iiiFliuhl, 
I'Bdl'iE Pn-fl HJ. I'. LiRird llbErl<«ii. 

IFAlEltiet. Mil. 

R.5VK -l-ISI - Pllniliv Uulllgihil.Fljiig. 
LYiLIl-iJ Iaui-F ['u.r ILlLiHiiLlulii, Mijiii, 



lir5F.i]Lk,i||i|,|; ]iirni|iiB In THt.iliifi. 
>:^niVln Frirt. Ot'dilat PtliJilciPr Alaii- 
tluslrf. ILuryliiiiJ, 

km'i:M3|'i:x. uiimkiUsl luttiKBUt. i.bqh 

SI-^LL laiL-riiy[l-ili:il ThiiUhg .%|2 l-IH!I'. 

Ijs-Jl JafFtuioa .iTt, . JE«litvti.'j. N. V. 

'''wo ']M:iS"Ll~j7A[L-flKUib.. 2L* dilVliiFici. 
ft. 10: illKi L-llliT, fl.Fill. .ILi-rli JFn|p, 

tfl‘n- 1 ' E biI , II. I III. 4-iXllinl.l]:l. I llldCl L 
I'lllSTF.Vll ~i:iiTl*tftk~Xiili-iH*J>i. TlLlL 
IikiiIh, hiiKiiii.'ui I'lnjp, l.*<i|! dllmr. 

»l.«.-.; T'M, fl.lii: S'nii. -fir vniMk]- J'lik- 

-■JiillllL:'. RkiiiI'IiU- tor yiflliJtL IVilhiilu 
rriM. l“iiJ]l>h-. JIjfk. 

] LLI 'KTII.I.TI-: Iiillr IICIIII In*: iulK |H<iiti 
fnilll lllllllllKruilIrr., KL.'. IVt Mint kllTLIUnf. 
■'‘;i"iDj:» Frci'. L.itMuiK'L'JuL i'ii->«. Jiiuil.i. 
tiuio. 

J'k'i'j’AJIL J'-* l'.■"ll IhiiiiI lillHrlimiL 

ikjil Tiil'cUHn'Hi MiWi Al iillIvnic-hliiH I'riril, 
l'r|iirn|ii|i. ILIIm'L]. 



I'JtUrLI! IYImeIiv- -Y'u[ ^-IkuIkT IiUL bui- 

1l-T. ].iiL 4- L'liluliilm, ]p[LarhyiHli. liLl| -lipui.ll-i 

4-lrc-Ulyni, |J.Jll m* I.HHIH. hutplMS. UnUL- 
-♦ui rrltiltT jT - l^i rTHiacmc. I'-j. _ 
~Pi(J.VTIS« Iiurrut 



uiiil hlamsi r 

LikJi^ i'rr%5rt. \nrH. IVfim, 



pliclr Cnic luuiliiJn. .Hviiil hlamsi CKl-h 

Ill-Kill'. jf 



riu^ h l.utR -rliriKfRup moniHf. J"reim 
yiLU bife-jiirli.H i.HL.-;iii:i $:> quiJ ue^'ltJ. i7MLa‘ 
rrw, K^r<l:liDr 4.‘tl.r ]-ri riu. 

Pinii SI ^ 

Ijir.l l.] I V I'Flnl Itir J^tpBl J- -dlw- *i;il liLT 
iiiLi'hijifi rvi; tiiMaila^ l'uMI". k'iurrniL'iil t, 

¥I.U, L.iOD si.kl: ],[>KI i..iiLii1ii|if. n|li>:i, 11. 
J.II-HJ till rJiitljr., ii,T5, luij iiin<>i-iinlib 
IcELatlU'iili iir #i|Tv|->po4, Il.T.l ; I. WO, 1.1, 
JYjiitlr.* iirimiM. Iliiltiilliili LIII'IEHRl'II ]i-t- 

Inh. Ramp bt'.nc^ HAiiiblid, 5EoJp| C>ii>i- 

Ekinr. llJEH-i iCTiTt. FkPA-j 

L-WMl HJ>SIJ lyLlrrlipi^4, -Jl.W 

lHylii|iLn rirvr. iL-urlim |lrip.,- Jii^iJj^lllEc-. KF. 

’ Jiri.r](iii^llHlN l.illxnm pmv'JMJ?— 



lU-yillliT lilarli, IkjIJ- |iqr|i|-'. £]. ||||« miT 

II. - 



man, J.I.M.: ion. s-Hi, fi.-.]. 

A'Fliirry'. [a.TF4([ Vl'JIh. ByhiplCI 
l■^^^ll^;tjll Eitlitt lYfii. t5'yLlti«yli. Ill, 



tri±. 



5iUlpT|RHAI'J4 L.a[rly, U'1[L?lirliia— ] .OLt- 
OWOplL-U-j IH. li-llyM t4ir|ilr. IliaiJa l.i|l|i'l 
fldiitln fnir Hl*in|i. JYrF-Bdim Ltilar I'ML- 

builT. MVIIEit-. IlldIflII J. 

Allv>;|(T]Si:uu.- yulir fiitrunuBlV- 

riS# ifLird tlUAilli'O Mil, iiiPjirlvnl Jii "4'arliHnM 

l[y^u|[>f" fnr L*t; niii? IikIi dlipLi; iJ 

4I-EL1, un.OWi i»{Mf EUirAuiin-il. itaiHl Li 

i^Oir Bii fiJt iha ill'll Ipjk-iu. i~iTliHTin iTiMil- 
nylii_ljiii[., jK K. Knilivin St. fliijiir-i 
ILITITKIl l^rliJliiij-lJimi Pliildi !.«[- 
tftbi'blb, l-ImvIiiLH^ iwlllt< l.i|ijk-. Iiiin-, ic^y. 
m»y:l., tuiilil JLI. in,'; FpS]. Tl.TF': ]'|ilLi. 
ILklb S'ildin'li. cnnl'ipk'7.. uinli. [bis, 
piiti.'mcnl].. dituluy. IWU, 11.711. i^KCnnl'l, 
I'-. K.lk,L-Ttiifi<. Jln iit r riw. I wj- 
lil H.'FKI' I.Ai.i'h, Kl'iiJ lilic. ~io|'ri- ITBIA 
Incur 2iil. .hlirTybun, 12::; .lui'li, l"JiltB- 

ik-lliliM. 1 'i-iil ipyl'i.ii ri. _ 
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"4 'lllijil.nr 

i-riiu. LilirtH ri ilF kliiiL. Fi.'rniikF. 

Sr-A- yri* _ 

.1111.1 KAi'H 4f Lii|i?rlifKh, I aiin.'liiLiiiL |li|j- 
IiH'Ai bii'J Far']'. 1.1. l>i. Liili irkli RTilti. 

M'HijKr- MunjiiJIh, l ^i. 

lUllllJh:: Fuur I,>ni itllL-rllRdi. tllTCiqpiFM 
Olid llNrUluN- L'aFLll-ukirn ftLC. il IJLL'JIL 

]fcca -IlLIv Si:rlnixlli:4iL Uyu- 



PATEJtT ATTCRNEtS 



■■|■A¥lt-';TS aiK] l■Jl^||t l-i-^liillHlt-i" ll 4 
T2-|iirr ImtlM vldk-lB ii'lk. Ill ilrjaiL T>il- 
l'mLi, UtM.i Ou lllirtll Ol kl -VllyFr DO Ml] Ik 
][ iJlm ]iuiii-Fl uiItIii- lib ]liVvli[4j^, ycK] ly 
lull n^ vilujiilb- yiii.| InlyrMiIbkE jiiF4iriiiiL!iiii 
U-T>lr f,T II Ij.lii.' FI i-i Krw- l| F-.. |llp|.. 
I'jn .ILi-Iai-IiIuii hilfC., 1Vy--lili*[iili, J.i. LI. 

J'.lTILSYh LIihL MiLn-l yiiiJ gu.j. jEHl^r 
BIhI liiiki Enw. tfiLn nBiiiiiyblr — lilnkiuL 
IrFtflfTItVi: tli^ rMipll-l. 'iI'BF-iiiII H. Ikllinnill^ 
IkiCiHil lAwiL-r, ij;:4 F Ki.^ .v. W., il'isli- 

kiilOFi, ]]. 1 '. 

I'.aTILSTfi “i^‘udirMl“Lii'*iii)f *^FrTf buub, 
Irkllr* irliyE jiiii Mi'iilit UrtJfr- Ulbl lib 
ll-itTil — uliat TH'I tf hi"' 'I — lui'*' Ii4 nfll Inillr 
]U.1i:llt. OLC, VlYItt- 1iu|BT. IF. JilL 15 ''M><Iwdi4' 

WJ -C Hi., ^' a-'libmiih- Ti. 1'. 

■ L. ]>'AfLEit:9l. Ei-BlKliibihF >:ilTFilll1lip 
■T'^Tn.. I”iliiiil CMIk-r, ]iaiiiiiL AlCiiniiiy, EIIO 
4 1 b=r.. h^'HlIuiikliin, II. In.rbwiliiK'a lilliil- 
IiHjII, ''JTDl«(i|liE. J-J|:|lll.l|1l|Ut Jlllll ^l.‘l■l|lg 

IiiTvii[luiibi." Mill fti br UDhiIi MlUk->l. 

I'^l l IS-F'.-i 'Fliii I'yy. EYokif cliyiL Tiria 
TrOTHlnrul m'llk' LhAh Fni'. >; >L Y'tiM- 

fiijL * CYk. KTl W iHl iLmrIii n. iJ. L'. 

I‘.1TH.\T'I — MirlwM jMuiir. jnli'iil ilOnr- 
III y llld IMilFlIlLdkl tytiHI. <yiij y 

ivihIiimiIu.', lx. I rriKXFt Ihir oF iJviriiu 
It a lulaiiL 1-1.11 111 til'J dlnJ lU CliBi-f 'Xnl. 
J-Mrti lOr EliEnlir, 



FFATESTh — Trnilr-ilirks. Band fc* iet 
F w luik. "llkiw To.Uh TTum.’' ]v'« (ii.lL 
'f InFunalkHi TuU hIiuUU kniin. AihIiiji 
H. II l-OiLy, lliaikaini SI , ^'kl[aB<i| -ilT 
L'limibul -at,, |l|l,||vdi]|i|lUj lUj U Rk, 
]^:iK|l|nrtUII, 

]rATi:.STH— hlfllll aklVJl FiXf- frrt lOrlPlIl 

llld tL-|iin. Kiiblii 1.111 miviiia BRd iHbik 
lA rrFrcuiiru liLlyn nri|| (h*. JulllL H. D-Ulllo 
i'_ I n-, 01 1.1 !■• Ar.. Wh^fclliatfTi. ].i. r. 

rtiiiTkJcfli j-] piLcaU ]iru:U[i.-kl |#uiiip(ly’ 
I]1 tnlgn lilNic. luik i;bll Dai;i:|ll-: mil Ull It- 
ijUml. TriHli'.iiiacki FVCbltfhJ. Jl-j|iLl -i 
lU.bliy ¥ll-Jli KlwIkKCU IllUf.. Wbllblflull, 
]J- IF- 

IMTKST.AULK IUl-Jf, WyToI^I^'ml~R3 
:i Fret iMtiki. ]t, L. 4in.iu, ::l> 4Jumii |li:(k., 

TViJi.. Ir. 

[VVJ-i.S'Tirlcs laii) rmHTD pn'iii|K 1141-1115140 
Hiirl lilbJn- niiiii >Uulii R- riirJCH'11, i-iii: l 
I riUTL-r. "-*"1 5Tuiur tijdj., lS'iy1iLi^iii||_ 

J.1^4’. ElllaULtHl iiil n^m, 

. 4uXiljl.iS7VnidmrTit*iiiTriiiT'TrZikIT 
nmrtM. fBClLtka UIIMiriuarLiL I' .ILii 

(irySl,_TrrBi'Ulll^ SVd lin-uy 

IHJX'T ly»r V'.-ur~L4.'BblD W lAkllt Mn.'- 
tM-iiii||. Iii.'ri.in' tin>««illii( ruiUii-r ilihI fut 
I'ljr blUik fonilp "Krlduliia ui 4-|ilu:i-t4Liilk''' 
[0 bl alyilibil utkI laSljmibiHl: ]tcbih. niaui-k- 
llain mil idr.1T- Fkd. liiiaBiin aiiJ 

AIIuHm. HMl 4.1 |irii y im iE. . •jvmuiiigl'ru , ]]. 4‘, 
Tim ikitL-lil'MHu J4 /Ixu- All iduruEliiii bi 
-OLllkiSiiit |by[iialH. ItbEablkdbHl lHli7_ 

.iiaJicbjiii jr Ekiii- AiImdesfh, 7Ul Jk.. 

•vi-i.ililiirli.ui. ]i. ['. 

l‘ATh:>T nYilt Von Fiilullt. ]■ lil*y~i;i‘ 
TlLllkk-. ViYJlr luy. A'lb ulhu-iiiT'n tn* 
liniJl ]ii.1i'iil Ih bLIuhiiL KhIiIi. 

■■llin?||l(br'i <I-hIiL('" ftift. FtBlilllll Jl. 
■■mirli, 5-Lii; A- Tniit llliln.. IViiti- 

Ir uiDii. |r. r. 

I'ATkSFt-Ji HH-urHl raiillllill, ]Srr*lill 
a.ilinilhil|, J-yiuyl'l 1A'. KilllWE. I'-yCclil. 

,l4ti.'niEyb Ii'Jl-EIiE Jtljf. , hVaiLlliglu 1, 

It- -c. 

]'ATi;>TR ukilkinL [iQui^li ].i. Hd'-lt 
ta-lnc hrulOlil]!; k>IiI in manuFirtUavn. WriLa 
IihUlT T iu- ftbw lyiAi fl ■' liiTtiVlkii-i Jl]i-M|id,'' 
llld luriiiuliii nFirwtl**:. LL *WIFL UJ? 

FR-nniUi S|.. VS-irillWi'll, P. R. 

1‘ATK.ST yuur liimiikiiL llu,L>i<i udL-inl 
fur UiVl-iiI liiiii vuiiiriL 'Bibiiblic llld iHbLiiliiii 
f»H-. Mlkl H. hlvcnai «r 4 -lb,, l>.lBblliWiL 
IFilH. r-jd L' SI. Wlablllgtvllp 30F- Al'X.ild' 
llMh iFJC'llt, Uk^ p>._ 

S4J All' Icaiy faff, iir'lil r<ll.-r<A j lkbuib.1, 
SlblHl bJlylrh F'W Prw r-ipnrl. IlntFfci fiv*. 
y-Tinli Fillip. 11-irlllli.JEnil. ].L -!'■ 

P-.itilkth Urine lirtwi: pn li'n viur Jii- 

v'liiEl'iii. .i4tb.'niL-y'i fL-u |iBir1']p wIilIi )hi- 
4H1L yllimriL tliirn-Hiiiliili-lii-r b«b-]lrll-rit ; 
ll'iuaklv uih-liv Fni'. Jix.-Hab Inyiir-'.. 
]i--lk'4|E. •W. 'IIH ll l| IHl'i|i. IL I 

L'S|',i,tK-SI>:.| I lii-Tf I literal mlJ €"1 I’lm- 

inl--nlull. ]7 d JilVlIlOB F'et'. rilniit News. F,. 

ii'L-'hiLfitiiii- ij, -r. 

I'.ITTLSTs vn-uiL-d UiSUkIi i- 1 tiUi ayau-io. 

Fni- Hbwn-||; Sfiiil RFalrli, Ikuli uiu.] ic]- 

-rtcfl -lYrt. 'vi'ilfn A J.'f., 1 1 Iri ^I'lTilir 

IMiIe.. iV'iiililiFrlaii- I». F'. 

rATKNT AiruNi'-ilL'm.': hiiiiE iifaiil|-i Tbrn. 
iildna>L-J In Mi'id UTiiin'Ti LV. md EYtiir 

Vlrib[iy-b, T,Vyill'liei'lll. |r. r 

Ih'.lSTEU Si-iV IduU. Il'Jik F'ET Lilt -rf 

IliYrhllutki 1ViblL-il. 1 1. 100. 010 hi Jirlncj 
iiRi-nH| fut- IkiFi-mfuId, LKUr Filir ]ti:'4j<a m'IiL 
fni ij|Hui ja-iillmL Vk-liih J. I!-^1 jm A I.U.p 

]1lj .Sh'lli SI. , VailuiiKlibh._ 1J. f, 

]'ATi:?TS ■E-.nilT'l Iir Fr*- -MlimuHl. Sfnd 

Fki-ioTi r-iir fl4» Ktnfa. LkLcot -md niMt- 

rHini|ili>lH ]il.li'liE hnfuk aVtf LjUktlltfeBd F4# Friru 
dlMlfliuUnn. l.nirGn ]‘ KLiiiliiO], llEiiniifr, 

2 12 ilanrlilit ]iklii . Tr c. 

I'ATLSTS — MID iiinb-liHnJEbl huivyiumlA- 
H iiTfpciuE] m'lLInni, J-'Ttr- titml I'l nrnia 
fur HyAll iiiK- 41. E>ln4L*rli4 A. 

4^^. 01 iJlirBS- llhlr.. 5l"iKJilr.«*iiii, Ci- J3. 



FCH IriTe-NToiaa 



I'ATIv.'^TS, '|-rii|i-Mirlui anil lYbpyrUbU. 
f|wr hllilllKIDt II|I pBliCIlli ■nlll Ilf Hbiil fmi 
VII rniuist. AH iFBlmli rinDttl IliruiiKli 

am diBL-rltiHl VlllaiiU ijM4 Du ilhr lillrlilce 
III llif hk-lriilJJk- AUl'EIuIIi. blUbli A rf-p 
P'ilcili- A lliinib-jibi, lTl: WiKiliiiirLli llOJa'. p 

S'. 5~. js-i.-ililiicldi . ir. I'', iiniia, V ai 
]SVEN'TII]LS-. IIY BIC In |iqK|Lkiii in mui- 
iiFii-Miru rod hulp 1111 iiiirkM year imHlaieiii. 
Mur iiiBiiularl urliiK Flid ILlL^ BEl- DUi-Ei Hull. 
Hi.- iBIl iiiqii-urii-l imi hibJir BhLk-k- 4-lk-l.|iar 
1]illi EliU. 4-B'i i'HrihlF. SllK'l Ul'lul Biu- 

dakr ILaaiiiiiv. I Jirflk -ii. Jf-rl. 

■ ].SV>;STI«rSa ik-ri-TiFFtil: driwUip. nac- 

llini- hliiii lirliilH, Iiilli-ih RIb.Ii-h Blril fUbL- 
llliill 1 -J|inilH biirUavil. aLaiiila.rd ]]EuFLlllf 

I Vi. F-W FIFItl ATf., Srw Y oak 

FATFSTF md lYlFiimifii litpBi Nbkl, 
FIihI Iih-OEIuh md rBtOlllk-*.. 5'ullrr l inn- 
J1KII.V, :SJJU EiLL Ai^CiiUL',. VoTh- 
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^£LL jTur piLtat- Clinush. tlip 
FubUcilr 'CPinidiiV. IJn/iriiLiii Ihil'KIinEi 

Kwir Viirli Cjiyr Ki.rtli:*l»C» t UT i. 

' nKhB0^1□ driwiiiti. [riLliiBi. tluf- 

jirlnCia fniiil jOil^ kjiiWi, iJjHli-lii>i Lht lUi'iiliilS, 

hlplil. nuclilntn ■dp^-liunJ. Hfnn' 

PLb KlililtiHiLli ffliwl, l.l|ihli.inL Cnllfninil". 

l■a1r71llnH L'riirto'.Lup. 
jI bcictt ccntilnlDf pcinhi] Mkrirv rihI 

fill' piuJ miiiufdcltircn% 

■ PhiL, Iil||i«l]uiu xiiiL tilTlDv frcr. Lflll- 
Mjfflfr nn>] AITkIhiij b"l i'iiLn.j likli., 

WttMngtOB, L\ f. 

LM >;M»F'!il : THlciit ni^iilo R 

J'^nlculkn rrK. L« mt il- 1L 
Furir inFl 'Uiili'Hi i4i]Udn, Xdw Thjl; 

PATEXrs urlibu«il idcdjun gtuiirTHV'i. 
frtM. i^iiij iiJii^t'li ii.ir frnj niXUlC lkuk« 

rnw. Krafih I''YiIIct- lil'pnh,i iii ri'M>. r>. p. 

SEO.NKr AdtniioKl lo ||■7^fV^^. pulpii. 
ud i>»ii>EiidailEC BM>d knraitlaniL 
irlirU Miihb. »lBk|EiilJp L'IjIoil lhklLOJU£. 

Cti^gnii 

J pild ■:'> cf»nnil™|rm, Sc 

ndTUKB Tcc-. i'Dknx. 3!c>nr Ik. ^VuihiapDn, 

|]. 0. 

icriiiia.veliaj. iicdSiiLMhi. Hpci'idliic m 
ilmlliiLaw XDcl prcfwLlim IttTmlhDn. IS 
3fi«ini. tipwlfOICP. K*ii|l frw 

ulbLitii cf pwt. AUKrt S. Jkyc. ltd A. 
ADutlKa Bt., 

VTA>TI!1?— All J.JP11 na «h1nh rt 

wmk« Llnipto lAliif 1P pilAiu: rrcful: 
kJru; UifV iiixt Lrlliij JiiU ‘ifTuhlk. 

Pn lii"eiitUinn“’ nuii ■'Hiiw in- iJr? 

Tour ril^-iit UKl Tout »[Oik)'^'' i1mi>»lii|i 
A Cit., I'iCiill AnuriiLji, caj F Sr., STuli- 

hirlpn. D. C. 

ll.lVl*: Vmj. nil IF n>^ IIIII jIuiiikJ 

pni1«it LI t FJccd lu B miHifl 

«ir fJuiU'ti Tor Tru H'^lnlcm u in pilonti- 
lil lllir. U'rjiB cnr Fiiur |IihAm hfIiE fiM 
tp BPF HJdJcu^ VIolpr -I. i^ipiip II- 1^1 Jl-T 

Main at., HaibliuMJii, D. C. 

ODSIU>:nC]A]J£>: FukiUi and pd: 

.^r IlniiMU. hVil PldPu IL *diy fnr Ihu D> 
bntfrrM. uc- lo ixulnll >thu IjiBiailliin 

ypTintlf. fi'ilbi' [nr pBrlkmlun. Iitl'amp 
« ISl.iRii TIFr. ■CA. -12? FIfl.liFii at.. Niiwir-k, 
^■ J. 

SEklLtfriS and QflEiiial Idw ibFcLt dp- 
TBlppcfL Wb idilH. plan. iltiiiLlnp inil <tb- 
pubt oflfliul lilL'U 111 BlTki cpiiFliScnw. 
ITP IK ipdilLmtiU. Iri AppLIuMOtl xlllt IE- 
buraLUi tuf hriLui-ilii; <iilirHllli|j iliMA ITp 
UumIxii. liUlliL ur Jiii|jn'>>u xx|jrTliiicT.I bi.*.- 
ijiliuriv dill, locll, KCL, For BJXDPrKLUEL-lil 
dHd lUmiPtL CPII&JiIi 111 In yliil ifp kill 

tL>JAcC S'OiiE Ebfaly. FuEnnd hliiBliiL-Friii^ 
C^iiiiiiiihy, IJ| Jill rKlInIrliiili. 

1^1 

IvaM-KIj— J indcji, Tnelj ind IdiUt 
iFiKfelntri' in liuLId ITb biTt eIu 
E iJMrtcnotd Sri-i'IllliLcI Uld FxcIIIeIiu Eu 
L pltd [uffgK IS'CTiiilin SBiikHnh. ArrurnEni 
Mixlil* ■ml rcri||iJmi.lBl Trdrtt ol ■wsr)' 
ilEiKrlEilLaa^ ILijiaI SIuiJeJ & TpuL Pi'peIlj-, 
CTilPW]. 

l'ATSL>l4JklLf.l: Idf xF. WiiniHcl — tiioKr inr ^ 
trvf bwln. ]L If. L4Kn, HI tkTtni JJLJf.. 
Wlilk, JJ. Cl 

IV [KF, fOullS^Tir~l^libiii UulSp* III" iiMIl-A 
CiHilml, SiJ. W. Slnnriif, llilOBPh 

SJAVB A PbehiI eh hUF Teu'IL bi- 
IntcECBled In mir Fnpuklou. V.'ilii:i iitir 
FkEi pirLlfml^EA- F- IV- JphdjLq], 4- 

S1l?|i>inri A»g.. fhlriHn 

[^'-umErpIdilFPil nil pu.1i iiiil 

TP^HlIy b*llA lllYB-IIElin. HUUIjFllPtUEprx llllt 

■atuih vrliu: Ailnm Fbibtf Mfp. CJi-., di 

l^iliLj HIiIr.. Hi. ImMK m 



INVFENTJDNIt MADKETEIl' 



TFFLIIL IiikiieIpm may coaip wJITiIb eIu 
LlhitlH uf rMil EAlMiFIEiiFluv' -mjtfc. IF mi cijr 
iLwIi ii'iu IhiiiirlirK'lil w!ilk i-isiuililyl’ l[. 
i?F L>nlf4|l TTllIl nlurriE^ Foc rdlim ull| jn- 
«i™ pnaniil nUtiitlnn. 5li:S‘Drinkk IaIj- 
driLortcfv Dnytiu, ChlOL 



PATEllTb ECU) OALE 



lAST lilnFff Fhp 'Vatlani Bt Ytar rn 
Kiiio«] bmiplit tulF ml]ll« Limn itnTibi rni 

UAr In ErciU.-llLli. lllTP twEPtiliHT Ci'lLUMIbLd 
i'Lmii Wl-irrn- Ally ur llrpnllsf. i'lipB. LLjhI. 

Ini ftlS ITPippol at. I L^fTtLiriil. IJftil'i. 

"X.HILL.U^1I!LE llnira.'' tlulrfilr as- 
Kmliltd. E'bh In puked In riailL boip. A 
ItnrII bn SlUHlLdulili. IiiyfbEl|rlL4 lliln hli'ihny- 
Mii.kFr Erxiik k. ^uiiiiEi-viii , F^.^i' I'liri Flu. 

If 5™i unn| [p liify nr luiiiiFa rl iini 
bouMliPld nEtlolc. Ulf ipller, IHmd tn 
tieiT 1ibiiKft«tpor. Aildneis L. Ilriii. 

AniliMWbd. Tfbr. 

SIIA'-EIAMlMIr Tibet billPTp: dfF1i>» IlT 
i-hlldrEn: aw wtlrL iFiJn-rt £. JFulluf, iiiii 
KIFit Art. K. T. 



rnWT iJIftrt Chlff* ur ♦!! r.;.iiritrliM! Xfn 
p4mi Frftirr and Faptr CablTKt. far 
L-iTilyra loninp nuilL In Liwunirob. Tyi 
OCCTEClHIl. flFEUE ElBlU IPTPE. ITILI Kll Dt 
ruBr ULlily iirlili nr u-n'jH liWIlEy HlfTul. 
31. I. UbUT, l?tu -lli- liptHLi til at i 

3ri3lLTflS"A FlrBtl|;tUL pWe EUSei'ilLlZvI.. 
Jfixl mil, l>«T F'"Jd n=1HT iTill h*LT rwi 
I^L .iLnlhlbf on iW'iEd Ilhy It. H'MI h-IL 
1L iiU nr rfiiJiiEy rljEn*- ^id IS.ild F« ioni. 
SFiiiiML VubcUiiaii:r i2B>., StuiFi-L-ixiliuinji 

TiPlli. 

TATIIVT — Ibiyill.^' liKiln_ AulmuaEir kllelL- 
llIP itevlw friT lJyl|T«l IkBWP.: ihiI|i|iih tn 
mirbrl llbe- It; ssoiylliliif ?rniTb<iilT wihh 
fur iluIlKty iFBEOEu. lTiE1paLlEl1'2. klTBniOlk 
dilSj intlirLtr jLliumpilu, 

H.iTJ: or RuyullTL 'I'liunted wih Fur 
iilayliiX 14- Auxua, fltii, |.uiiLn, lUiHliyilliv 

IeIIti Mi. 



m,i,la_47iibl;L:1 ftlalw PUI>ILi L,Lb1,SIB, 
^iiPV-UtHiMTlnB liBdct jwd l«ijnl ScpL, 
illJi. liVLII hIFU «l1te|. EFIuUKEMII UF dOltlTl. 
RtftIF vlEy nlH wxiiL 1L. AiUlnnii. Ej^nilL, 
If BEyPlb liteltR S IIT Cti I lLnfTi X. A 

lUJLlpi^Ali TIr- ifoEvnrkr ki-'Hls r«|ii, 
YiiEy lubMbnilAl tvd bar ralLi. LunitEiioloil 
llF uHart«iu, lWllKl£l( uME. Ililllpt Elipr tl» Iliy.- 
EliLm ram im liiibGui, Vi'JLI lull ^li-liliE. 
iTm. kirkmibdi I'ctI IliiEtii.ir, y. Ik 

KLUlVl.l^riCAL nil Inlm^r, |liii|i|y «m- 
itnLdlE4i. ymrifnE an Inu’ biutILj' Dfilrmi 
g. Vi', tliunliumu, Ei^i^lilB, ITillf. 

1" A. ANTr i.'la'iidUii in'iwl F« lEeiiat- 
Bblt- Flrpnlii-c For Hit or ra^Itr. EFtrih-rl 
J PUhilW, ili'j aiiiucii# He., Tlulutli, 

]1rl(h1| CufurtilH. 



Il'lli Btll llldwwi JUlont. ]1L''l1-'"'jg|||n( 
niAPlilM. C- aiaM, TifcaoiA Fufc, 13. C. 

''Ti'y." nnErbrM ■irr ntimhi, F. J, 
Bojlt, Hi]l Are. K. uilmbiMi, Tuc. 

iJfiiiH fnr Crpilni 43ii"i PruilwL ami 
nunKnlEnk U. S. Filtnt racntl}' a.Iln'tvil. 
i'aiiAdlBUi niLint [unilliiE. Apmier iHit uFTitt. 
Frubn lu Kirn, T.. Ihja S4E, nEvjbu.IL lY>ii, 

JThB. Slid— PbiMIt Dr'~JlQUlUl>Di1iL 'irtlrln 
JlbA inju Dminrily, ISJ I'toii Nlrttl, 
friiibtbid, Faili- 

KALR nt Rirlianiw — nnd ll|iimil|"|i, 

I'a.irnii on lA'iiifr ivTie^L 3liku alter. SiBtt 

Aiiffitnan, Utllu, WIb. 

J'ATE3>T EHujm IK Inrlied lei iildrrfx 
our ulH dupinaiiiiit Fur ItiFLiniuHjiui od uiif 

e|RW "F rnKIIU illL-y Wlrfei iu pUEL'IiUaU 4T 
|UI9E nn A EUTntr. 'VVU llUlu leuUEld a ILIiIU.' 
bur Ilf juluAmu tUEcbiA III All Mniui af Lii- 
bmillim. ^FxIL flbrlpr, CkfiiHrlmmi Klr«v riiiL 
liniiiejEnlil JiEntlllw a LDwiaJlj'. Tldar J, 
EiBiu ± □u., IGP Mnth AL, 3VaibJiiElcc. 
Fe. C- 

l^-L'LliTDllS actMEtunlLF foF inma jiidl- 
Tidiw] DE mBmirhUULYj IP purohdiu paEtiii 
Ull UUEi'iFniUU irlUi] BAlU jmibfUi'iF, fUt APEl- 
UEBIIIih djtrEElrlEy. In liny iJila riirlliim -iif 
HiIluEALIIib* -flarUiHix tal II |uvr|i|ilmi| lliv 
uiil rurAinn nt H|ln|r|lii|tlrc tlfirtHrllT fpwi 

I'jninl I'liTtE Filrtlijiij. FhrmtfE!. llHrircuehi. 
illiKf^ <lo,. nrt bU pmipcdleK; pnrohaKni. 
71 m flthl Li prullL'iIlT imlbmlred. I'Ey.! 

E«iiliirilnn liar efKU(b l4 luirt ± aub' 
HiJuUtl ii'ijiilri III prulh fur eIil- biauuFxt. 

ILuit, tv ill KTV|il rrUpiilmlA# nFfit [mIApbU- 

j-.illnn 3nirn#il. in.‘lU. iiiiL clpah ttIlIi pUEpni- 
avmniriyrp nr limfc^rt.. iVxEeav. ^in IB', 1|L|. 

iiiiiB Ki.. CThlomi. 

V'.iTlTNT fbt uilA nil Filn«'A .luli'imilln 

rfauiRi.' I'riTTr IIlv BrmEiaA EuiillvV. liiAklUf 
11,-vrulijr Jn ypara. LmlawrmL ni.lii. »iiiNiniLlp. 
prviflii. P(*<i.irit r-nr Hit rlzllt Fn.rlr. A, I- 
dTHi. T. ]JL Filiu. 30 EUnllneL bildfn >111" 
U.iUlbwr, VL'bi. 

TT.TTEIL ClBElfttdi Tf-'ffcnElflLlT. PntHl'i. 
IdbywLHl OOE. ±, LDLEi. I^l-n, ni.lTL'rnl, 
Hinrti mill Eiioln fur "nip. fftniin fiiin hriHl- 
uph. Hi]| 0(1 Brynuiil iif poKic IimIMi, 

The lHwlTlP EhiElkrtnf IVater Fo., £hit 
llTEfEOE'1. iHlIO. 



MODELS AHfr MDOEL SUPPLIES 



VTTI BijJEU irurTcInf BUhlulx fut Iiitpiieune 
xhn dlw mill lEMInlibiJ v€ PowHxll Im, jrKl 

Oirrj n mmiilyln rlm-l, |_|F Onw NVfni ariil 
Bi'Hbfl EiinpUn, i^nU. Faf onlalbciK', The 
FStEla Ll-iria bVarlii. SiOb I'lcrw Art.. 
■.’hjEnK ii, riL 

[M'iF^TilKA : Wd numirutiiru laytil 

anLoloi of all klEidi to order. .VIm, i.poelil 
hixulilupl-y, imili. UBd illiA. fMIiulihliie, laibi 

anrl luyTPW mxrliLrHP ipaiL. miAxl JinemliLfK. 
ridliuTi. plitliu; eromi iiiid mrinl cntl-enui, 
lAii. IreniL Mmole Fnr niliniJia nnd tRC>rtt. 
niirliK. Ereo. The ISiElo Mfp. L'Vh., IK'pt, 
Tt., ClaeiDnatl, <Il 

atK'1,v|j FlypirlnJ. mid FlerbimloiU dn- 
tbw* liullt b> UEIber. 3ln,lrU. T'JblX. IMue, 

ItfiiJ. Led, S3I ITin ItftbuJiriiiy, y. T, Cltf, 



3l(mFT. RiuRhi PiiElnr. HI E.P. IlluO 
umui ttILIi EMTJtT. dtalbTonb TVTnEhtidb 

FFnai. 

||[ii:k rnlelajEne dF [uvJi:I lupi^tlLv. Cui. 
InfR. BUig ipiV.'lJjLk'n -Ib'i l.'Oh.ltxrl 
ilBliAEii TmO IViipLh, II f^rnin A'B.. 3v«<tl 
ilbirann. Il|. 

~ J'lEi iuri.'IK]Lld. or UrHlti: IcreoiLiDni dO' 
Triopodr 3[odolB. £xprjlmeiitiJ IVurk, uiiy- 

IblllE F0>aeltl Id B1mL 1.I D1 Uhlvr, nnvyklw. 

■iiliujliiE Fuijihn, nu.iniKi III ■iij jimlrrlBl, 
»lvrirly»L dPTim, pniiymi. of rJL Hnds. 
:i|ni;|nir. nviiEfil lULnutanurlnp, lUilEnlriE, 
'^Hblnl ti>o]], vuiinlir^ Pi>] eJLui. iiujuptiiBi. 
mlpU, drnuLliEn nr hBlniilu, l^ifiptE JiiFiirjoi- 
iloei fElA. .liillli'i Mm-lilite ov Sluspliir 

jVnr hi, litorl. E. L'loctlmid. Uhi* 

ITi'E. dcTuluLE Uzril iJHrFerg. -prcaeinH' Mpiijolr 
ttar IhhiiEuni. T.lrlit nM.olilnti7 buIlillnE. 
■i.:l(uii IHo m>ciTiDEiii werA. Uliu uxdj aznj. 
■iBBijaiiE dune-. SCudptti I3 Ih ,|i. Xanl Epq]~ 
pBEj, Tn hlilji .1^., Arnrlidtaor. n, j, 

HDIlELb. dib. ■iiiL nmniiFiKtiiElnE For 
JuKniurj by biiUdne nF "Tael* Tli*( 
Work." 1.R tMoli Two Col. SLl S. i\M 
ft, Louie. TJo. 



LlilFNkLA Uddt r-CV IILTEILlnri; ^-liLtXl liiB' 
oliliit unrk: dnlouliiE ±rnl ^rrii-iinE; iie- 
Te-lD^np' AUiniiiULli: ik-lU-hU xIIlL mBAlHTT. 
]ii A biiiliitu In da ill hlndi of llAt tool 
nnd laxEhlnc isork. Fileuu nuimiubH; r*Et- 
miii« ehMirnlly nlvm. I.Sml Muhina 
Tboiki, -td Aim Slirrt. .Vr»r L'ock L'ky. 



W^HUFACTIJRIHB 

rnyTR.T.rT' SFinUfarliirtri. pif ITlinbniK. 

OeiLiijjj III [nm — Unn* — Ficniise. Atamp 

-InpH tn SliEot IherL pTuenubllhE and ITii. 
lihlllE Lh diEUn. llliinie] UnL Elurltn rialHi. 
We are eiiuliiiml wkk rnunKliy, l>BLL#nL 
Atapitn Ih-L-zM Rihau, IIHie-ira RIheUla and 
JjiEnn.im-T uni -ptIbIl In aer~nrn nTyrlTBOt UnEk. 
TuMIe k Eloller Mlp-. LMl. ui TamlcrbUE 
.’iTOiiuH, tfew Toifc CIry. 

ISVKyTKFSR iwtFpB-kKl mid mamitiw- 
1'urnl. nvllirahro: i nnr liBiikm lEimnll 

Meoh lne CVl. tFulUe. Toiia. 

lV.l.\TE13 — To EULnuFarELLij I ipind nr» 
IiiiEhL R]wLi.lLy LVpi h+K efHfHUl mbt 

and Eblllrip LirfinlHlloii. TVlial buB juu! 
JIUErp HfE. Eh., 'VTarjBiT. Jnd. 

IVJkB -Flne^U, ill bJinbi, inuil« |n nii|w. 
rm'il|,7 ^l[ii, tn,. IV, 3EiJDrpt He.. 

I 'IlIPB^rk 

JppJilT lliir ru>l<VT kd Viiiir fa/^lnr^, Mi>1j| 
jlTHi'lALlbrt iiiiL nirr^ljj TflPIIIM-- 

Faelvrni li. M. .vrijim 3FFf. Lio-, F'toELa, 

|IL 

ATA3EI'! \US. iUHv BUDurarturlnf . asHpep 
tliMi seUlDf. Uaheu, Sd3 SIcnrua ft.. 
FHikaiie. 



PEilL 13TATE AND FARM LAHDE 



FOFl Nili— ErtAL III ftuib Fli'iHidA 'Cnir 
fiiuiL ■naierfriinT. |imti. lipuiniair. cm FJara- 
iMila. Hji. ^laraieo lYuniT, ■ntrat UrwEflur- 
niml BlaEtliu In rdlalDlnr fnili liudi. Ibn 
L'lU luiv IS III and tint hrkir To OEiEPnleidEai 
Id' liupniVL-nMiiii.. 3. car-bMind boaEbpi. Flib- 
|rU- Vi'lE njilAiai. wi^ lurnil. IlL'iuLriLKl 
IlyeCTlirlitBI Frrn. -HHr-uiil.i - VmiLjt L'l.BiiJiMUi'. 
]h:u &T, Anrapnlr. H nrjda _ 

L''.l|LM.:' Fpt ^alia nr exEtik'niit Bium'hrTt 
In ItH L'. !L. or I'aDkdR, -dliwl ftom ibe 
iiinivn. State BtuTt icu 'mit to lociiie. 
IbruMuutlniL Fhv. .iruerSeaii IbrcatEMni Jin- 

piirUlleu, .±f E'-aluLV tiLdK., SUlUUaiAilld. 
31 l ii-n, 

l-'.i]l'3lil In VInilnla. Ill beho wkI up. 
Iluj [urmerili. SUId cllBAia. Nd Lonx 
mk1 ueliuL uiPuHi. ih^idal llfu. Frrtllt ulL 
Rfivl njxrlujih. kipli Jirluci — OIL TaJtrotil — 
onrren'ieni. in imLnB. iVriE* For Fiau iiiua- 
Kino and olber iiiFin-mi.inni. F EF Ta- 
liiumt. .lErl. -VE.. \"rT(iis ft ii>yiorn ii'>t-. 
Jbiinit ajn, .V. fu TV. lUtlE.. Unamdie. I' a. _ 

tNiUTliArHl TfoiMeoiio CiyDnEy. Idl 1n1- 
EE.IoiL |L|i-I| Hill. IVbiit, telA alFlJri. 
IK'lainn.. 3[lkl irlnlurH, Ijlpal Klllnlm-Ai. 
Tu iloodi, nn OTEtimEa- tifil.n# ppF ■run. 
lExcfkMilLK). W. a. Lkm. ■r'mver. EELiU Oark- 
mii. lUB'-irr, ■ 

.■illR yrm ivrinr of tho iVorlTiF — Thru 
rnnin In FfillEltTiil Fark. FTOTIeU. 1 rtclii- 
LIt Idem Tnr ■ linma uiid for ^■.permit and. 
uranEe etiieTtie 'x'hli IiIk ncimEi, wlteru jnu 
riD ikireitT A aroee weili pmiAirPlIy no uiC' 
pviHP and wlitfo Ibe lirrt rmn juu Eabte 
]hnu><l imy Fur lOUr land. Fnr bin A etf 
aniMl (ilmlnErariiia and oonKrTeullw ifaJla 
uTiLe bodPT. I -L" Liu. Lund Uamyii' Aevi- 
rlaUr-n, >'n. ILI Slm-li £lt.. Fmllltnil I'Arl. 

I'lrn-iiln. 

□ kEO r> xliey-Ara le-ru ijrlEiLlotl fam. uUlL 
hIihAOiI, In Mm fliiL-HL ujEEu'dllural n-'rllnn 
or Illy TViitl. Far pile tliW Gcooia 
GLTiFEKBbh. Tfft. VLab. 
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Ji»quln \illBrr CtlKtrriil-f' — , 

n-kum u-nn ]ii^ iLi iTUlliy TL^dDb^j 

kd'im. T'Idt t4ihi luuilLrjr tiiil bMi 

will lilT piu JtM*'. jiAKl#nl3il IfliillU. ' 
DialjlicruL «UQU. 1 i:, [Ml iCjl. RCHKi BfiirHilr. , 

aiiiL Riuli. TlibiAy, IlDfpItibiG 
tWlBtltOFli tTmlUii '■■■■IIJi u-Jj hMltpluLid 
awolL jliu. Whr ■doiri kkd ir'f Wrliy l;^lF 
[nv ImuIlIhL C, L. fkiJra T« , 0(11. I?lll- r 
HfiiMtlun Acfn.!, Py.. ]tu 3 Ur. 

sn mnir linwn!H| cki IuiriL 

AniulJ I'Ltinriwriiier, Bln.lfonl, 1iV[g- 

CAbLfCiJJtyEA L*n4. 4l wr? <n<b, tu1- ; 

4 Titd EDiIrt' i-urLlititp Pt «DU 4 munch prf ; 

M^ut IbuMilimlii r--* — flviili; ]|D ttlCt; 
nu liiCfiVijiL] Mrnwi] [‘mniilTl itAi-u 

up; cIp4j: rckdy' to plan: irr4Tl(y ]rrlHPN'.iii 
IL ictu ptf tJiQpm. I^BnlquIkTi. mipk FrK. 
ipkitTirtAi'Hi CpIpilV, TlkE iic.p ^IdJl 

>"1411 CbHI. 

ftTTIjTj jxmr pRqvrIjr i|U.lr4ikF fpr rjfJi, nil 

ihICh' nLiur« Wi1i?<(l. li«'b pny blu cpin- 
MlbiccM. I'lnlrUlAn ftin. ]L<liI bjLiu 
^Hb^qinqii Cn,j 1C, lJ.iicij|n. ^'fhr 

FJOl TEhllbS lAndA *[(1 lull jii EblrA ImL 
]iI|Il jIl Jirvidilirtlii' Enliirj injhi.' tun Inn Twr 
ctin a JMT BGid Elw inreL-kt ixrbtlu lu 

S mim, ntBtbblei, Jiuliu. lire iieiit miJ 
lltylbff. [rulUtUli^L lIUIiuIk, hihkI liiut- 
hvlH. .^iUEIiim-ii T^ucnwi ^ 4lll lIlM t^llllll(cn 
Ullllvu' Ihltdlriil liiii^ I.III niiqwit. _i[. V. 

lUbhlir'III, riinim.|MJ{n(r, IIihcr n't. SiypilKfQ p 
UkUnky, ^rublDpanp 1). 



3^4HBS 1hnnu3KVflL li 
Kfolerii BI41«: imk iijrk to l.aut icTeip lit 
KF nmi Bp: mimr i*lih UvcaiikA diuI b»l^ 
iiiiJuitMl: btc lllujiTuiibd ucbbi^b flue. 
?1 Jl. EtrilUC FLTiu Eliui^i 3DJJ, 

IT IV. w , ViK k. 

] 13.C.VI: n iiiunihrul Uiiy iiF »Ub4; rkriiik 

UkJ FbMii Lkuilq. WK|q nf t<a Friv fiKj-llrV- 

Jin. N>,i '.■iilkEirlMi -uhqCiTtrr li, I, £tn>- 

iPirp b£j Townr PLdl., OkkiXK 



filHBENC 



r CiillUfw, ] h], i>iklna rn- 
tlB4lF lii.tiin BP 4qr[. tlncUK plrliiE' 
l'AI-I rib'll Lb, IhL W. Jjihf, Flutulim, pV, 



DCBB, BIFDE, RDULTHTp PETB 



iL.ll.-'K *11 in™ Wp rumlMl JlO’li. 

iliDir ri'P liu** unL buy all [iciu nlvE. U\g 
ClCBkUMl. TllUUid' ai JlivtlLT] JiL'dIlL'. >;Eh>' 
IFF ikliu, nry prollDf' iiiil pKidcahki. I'j.r- 
iJi'ljlBn yiuJ ruliCFid Fur Lirii-miiL HI411111, 

H' 4 iI|w UlhlTlIiiUliui l.'ii,. TUr M'Brt, H 1 B 1 Bl.. 

KBIHJ5 I'lirp ilOL 

II'K.ICpTjFH — F bi.1i1il[, Feu IkrqmJ'E. Pplli/pr, 
lydiilrdB, -Simiih. s^iUrwl. J'^r, Jin.r, 
H'Dir UcmndM. IVrrKd, CibiluKUn 1-fa,:. 
iituKirq KefoiL-E, Tuik, I’y. 

mJUia UkL uitt uniu;: tcTiyLi^ ciliir 

llJfUC F[(tL UllillllAlu FEttllL 1A>., Mi't-l|L|lf~ 
■ftHip n, 

F(K^ Unit tHi iir vnbi-liiliiK 

Tfr.*T(*it Jlij^b, ^Unnwilt. 

FUIATjI*] 'TulUh bUjbilLEi- lii.ii.Uljn. $H,IIII. 

fi, UinJlin, W'JiFBfffil, 111. 



■TilTNTlA riin— Fliiu pilk. Frofllibi'k. 
JS-5M rur. Ihuncptara rnfi.. F. Tnmittp 

BpclniUitliJp Pbbi. 

BE'LiUT-'^JEE.'d Hiid ruT hkiii>-Jiiur Frhf 
ll41J.ll^Ui: uT dufk. Jlilllt 'L'llliZit, Tt./B'Lii.irt , ]'H. 

FEUESI7TM— Thwmiflht™! FlOPlL. WWc 
fbF ucklufub: Itv Ekl'. C. KLdhr A 
[.hi.j l.rn'iiUiclip ElJilii. 

NJUTTCiryUL.^Mi, St, HL-rAiililp foOUk 

nnj J-'qn T(tri»t pumq.. ViiHr lu^-k 

IT lid iik'kdcd. 1 'chJIjt mil |iii[ I'klihig' 
rnu. Tlirrlii ,1,, ^iLultf. Doj F. TyUord, Fi. 

UvIfUn Unctp rcxT U-.: LVe viyAin. 
TVu fUIIlliti Uih-k mid Pir Tfdl T3 -MCTI, BliO 
irAVirK. liiLlik, hkuiik, fiii, MliUd. frotJ, kid. 
3 lull ixsiLrii.'-l rur ilLtik. Flf^ 

IlniloiT Tr». Thp JidflBii Knrt, £u!t iJj 
IIuUUlI Pntlip Md. 

n*r.[>nKEE — lunTK- jprdliMiii.. inlicLd 
uiuarLumi, Kilcrpluilf. klliduLu n«t'. 
1‘fiiiiivr c Mrli1*l i iLklel ifT r. UmIm, iiitj. 
mofc. Fill ojid rbkbiiLi llnmi-Si «dil cm 

Irllil, (iiHKl uh UTrk. ILIUMEAIiiil LjlIyLiit 
III «olr, lEtimHtFiJ Kd>iii*]i, T'Ujiii1i.>|iJ, 
Did. 



PEU3GNAL 



ANTl.Mr. ihb ODly .^'IratlH’AiduirkllEAr 
bur PTjjv IjhI YlliitpCL#!. iMllar. UftE kllil 
rliWKT lllkIL fiilim-kn-iiybal nun. ttnyl Cur 
pflrt l dijlkd. Dill ]i:.ib. Lw AiiBrIft. i.>1|l'. 

J!IIUTF[E;H— AdddmUUr (UBCdiBnd nnt 
mm. rnharcn hubli. RLidlj mMuL puUzu- 
Lcfy r. AliikL-K, lliLliyyli. Flilddk, 
“TIEe:;— [I lii|i liilijf TiBurni. I'rni, tlV 
uLIj Klhii Eriv InfnnruNrHi liirir In mlii^ir 
llir JikJilb. ni.iriy 41HI |inm.nni1ljr. lii;.ulEi 

H iyLiT(iiltfil .Ai'ill-Tnliltrivj lAMBlKi ilLISli'ii- 
tCBl I'hx+L (Inillll.. .'Mc-lrij 



MI&CELL.ANEdUS 



Ll>CKlVM1TII-''l |LTf liml yinj InHlj-nrUirHH 
nikfkuIcKd. lb upm 4ny <iKir biIdc cjrllndtr 
I'Hri' TF.H. FArUi'-BlBn Fur IlLliip. 
EhM- YL inlllni, Tini: li-U, .UlkUlii , «k. 

T.IU^i llnil IMklTi. Bkiiiplf J'kir UUp 
blip [yyiiflili Fi-AilLr^ iiinbri-lldA. EEj.r^ 
^ FlI felL. U13 Lliip.-'lii si„ IliHiiwiMk-i, iir, 
CE'TH kll7bptly full TIU.^, Kllnuir, l■ln-.l]l 

t«(im^. NUiriuri'Ul IPXITTHIIH, l.lHlTlrp,-hd 
pmi-Lluiibini, tuf yiumpi. 31 . Uiy. SlimdfBli. 

ini|, 

Itl'IIIIL'IJt M|4III|U, |ilniLi> tis dlltrip 

l4l<dL tllw, IIM'lHl liiiUtiU, iinLlp htL-jublK ; 

]tc. Ilftckicru SlM=Jl WfulH, 3Epr- 
liiiip IMriun, Ulil'j. 

3LiiM^N lyiliL lUlInrAy 3UI] I'jrikd. 

ExkmlnDtl'iiii. 4iinduir'.'i| -I4". iCil'i Hd.iii|ilii 
iiiiiHiksH fr*:-. TVrilf lp^mn«liiiflr, l-ry.iik- 
llu linJliaiii, F 'k P t ll-Ti. ]L>.'I|[M[T. 1. 

Fr:UH — Tri.ii|i(f tp CVrtHr — i;iirin>(iiii 
mkrkrtk nliHfil .‘kmiL 'dtUiy Tuf ituw- (niilnie- 
ikLid (Fpt oo"lnr yinl rfuffii. flklaliiiiii'. 
iLrlLlrlh rClTuiIlbLk TnKury, FPEL C.riirjM, 

J5. I’. C^imiLt. 

iHHTOEi ■ tkLraClELHp tCP-Ufflt* 11-T nni3 
TT^WI} UPHIUkFI'HI, itlllll frit'] upi. FlriTU Hlhj 
PFiOf'lJ. JjithI Tnk FuJlIi^liin. tF. plkJdp 

:is FJrt JliWT. T. c:. 



-‘.iiiiT flf I'm -3Eykl£gc." L^lxuplp Fidilnf 
i™?™. ijPkrniitci^l, UfHnUj' prtdkp SI. 
.Vw Sic. -IdLiU," 3ill-Tp ]HU™4k|o* 
HliliMii, 

}-Ln.L1i]T'.sE il.iiniLiiiiuii P11LI CbJln IhiJt) 
r.dr Ufdrk. nr Ubi LIbLE tiiU fluJij pf 
hey. BUliiCy kl iilfIM. LucBtcf. ymr thmi 
lit k "jllTy.'' Rkinul* 3S:. .hiibUFTi I9uppkr 
Cl'., Thin. IS, TfilF TViirly Si., CTM ci^ 

T,11]LE3IE7h', ]i1iieilL'ri, mil IctliTi irlclt 

Jr<ru( ItyAt IftiCK yemr Oint. >nyr lujItH't'k 

[fxrcy. Id mici. ItPlMCCHD, IFdi 334, 

tjkPl k 'HatbkFft, fVi Ilf. 

TIUliV tu TTickr w«r cua m'lflci.. witie- 
IftU TylCplHu'rr, Umlr] MUbUlkyJllL’. .ILVl 
KLiki Filt UnliTTlpli hiii| rjxm iiF yirtrClLlI 
bni'lq, bI 3 In [«'.'■■ W UIW Imci miL Fiit Fki 
uciupv ifl.''B Pkiit ym tp hiioyT ii'. 

nlrul F’itEh pIji-'P, ALiiUkli Ulilfi.. bTdif 

Vcf tr. 

r:ilLI» Imlhp Ikri-tL'l FiliCliu. Unkiillip 

illinKttd h'hnxd. Intr.nlii iMp ■!! Fur hlliyf 

ilbp-if. yihFJlM. I^liiPiTn. .\. V. , 

11-1 lirtykV'.UAM.'yi': l'.:::Liiljh. III;, 

rmen Enmpiiiy, iH El. iMiriHini Bmli'i- 

li*. FTlIklJQ . 

Blnio IniUkJi IMiAlTOik mil 
CLi^lkii, Ibiti !EJk TVkIi, 3|iinijdjii, Fbld, 
Ib-llEt. llRlhniltbi J'nuclKf. il'Hrfl<|l>li ]n- 
[Bm EbBlpniFk. Bfiid I'lc rcf priw UiL 

.AcFiiFiii Cmrln rn., Ilimlnn. >;i-li. 

□ EMTN^ lEfXhkll Wht ddlllEk: UFTN''T'}f 
1^1 ffl.dl'l fiir_ ^Ii:. FSmltlFir HitflUkjp:, 
..t liiiii|iii'ri|ili', "Snr Jl|(xlii^ 

3IHJA0:; ypliH Ibrimth bnly. JEkkv 
niiinttr nn hIxhm. 'Mj I,bb brli Ikuk Lctlk 
Jiffl few. PfIlCi tIiliQII Pn I^^aryliii-k jTJir- 
FillClf'. T. B. -LhlOlki AnUui IkUlC.i J'fW 
YfilL 



LOCK PfcJci— 1(1. Il.EHF: SD. K, 3lr- 
Lhii innld. gSiS VImliilr .In... HiIe^, El], 

vum" Ckiil Hi-Pfri' ' nicTnlimtiliK li*c. 
I'yrliFIr Fn-luiju, Jiryii Mbwt. 

LkliiEVlirt ILylk TXjlr iHulllTflF KriCTCf- 
■Uriy Jl4lr In im nnlnrpl cilnr, priTmiln 
iliiiiikruir fuO rplIlDf bklf. -Ulm nctcMl 
nnnriidnnpi'.l li'i Eliu tillE-ci-llA LniUFlnE b. 
hFilinr Hnjirili. AimilplylT 'Nut y liyi j.jh 1 
fUtriJlKTlI tlLFmlCil. Tcmimnn|.JlF. blip 
J,ni| j b.vFl bill lip iKjhIEtlU] in riPla DtTfTfiir. 
I.ILunl Hmi'lF I.Kil1lt Vkiini ].:ilHiry- 

inFlrt. FKI .H. r.m WF,, CBnnlpii. y. .1. 



ISni.iF ilcrbL1^ lEcIlci. PtI'-'O 
*. ilLllulil. lIlRkilPlld Fprllljl, €1kl. 



IFcf. 



Clt.i|.S|iF.iT]lj:if?l I -lurk ^ Vl'tiTl®, 
hUkliLly ilinp ucFTip cnniitUy llrndbciL othcM 
ir|hh pllllnim, kIL prU-flk ■!» HlTCrk] nlku 
■Urjndrklhfr' ' I'lnrH rljidp tXi.-miiliu'lkL t*F- 

caEni. f’l'i'-ti fijinpyni, I4'i huFTnBy Al, 

T'lilbnlrifiliLi, Fj- 



U lirrFp fey t'ni- Itilbnuikn ffabfiUiiu 
J.T1T I'ffMPlil tr lyinbiHi yniE Uiy IftCrc; UlLk 
CiF '(VUAFkllCFCCl UfUklilP I'nmiltlyi ulid 1TrkiJe> 
P«rFi-c* flit Ik’S j^MliailPP III. yU_ linn. 
Itiirrv LfcHiinitMi SlUlfFp ilL ' Fl , Tybipj. 
P|nrMy^ ^ 

THE llniiily Ailibir. llUI CfOTIIili.'Idil. (lo'ly 
Icnr inliTHi mpKiiinn HiUIiiijf iwir L’lliininy nt 
I ii«. BLmplF. nimbi ni.vUFiFf. ITIrc Itrci- 
iliblyn. iLcCTcUBiidl A: Itndll. apfinEtleiU. 
llL 




AGENTS! 

Itlerc is Yaur Ouincir: tQ rnAk r; oicinEy 
by Bdving iinoiHy fur tHhEia, Our 
new fCsccA'erj', EiCdNE PDwder. 
tnhesthiE |ilnccnf Erap in bnlcinR 

cochtTUT an l«v»ihiiii a duri A Sis 
pnrAaRt oiiials ^ dfii. An bbseJutd/ 
PLirs Pood PFinduct (ullv l?uai iiit(!«i- 
iF^/IVCxl 1>rlll£ipjB.lLy fjoin milk. AJUi 
CDTH. C^vfauent, ecanipiiiicb] arid 
plvir3y!i friuih:, Sstinfncticin ccTtAiki, 
thiis (yaaEtiiFiera, Ixnd lOs 

fiber trial [iniddifte azid temiB poupaid. 

CIlAuS. T. MOREUSSEY CO. 

441,4 MuAlpiia ikL. eHteUtD. ILL. 




CORTINA AUDEHT lyTUNCUAGU 

1-^1 1 tUM Br-wfnBT- 

■'wwr .W^ TptL 



Ei5ii3?iir 



l^ncm, L^omlc, ilcciiBffnUJ. J^uh 
jEni-l y^j^Ddi lUiuLFuliB imurbc wjI. Jllu-hn 

Ttie BM»M ACHODL W 
TaShi mtntmimn u. BUTOHi MASK. 





LEARN 
TTeAUTO 
BUSINESS 

£>1R/V A SPLEflfDiD A J? Y 

Otpp SiH )0 cmdliiiM*" of ^nw i‘i» wflc^rlua ‘bir 

Yjilii^lri cd- dmuEciU'i. r«ittn>. UKfau’niL'^i L'liu^ii- 

M-nJiarm Mi.\. TLilPfi ^WiUlf-P «irP^'"'*>-tL4-H mw lliiixi 

evuc beEis-rv ml ■iuL 4 > liuHiaiiJm— iixt jiiDpc-rJ? irniaM dphi 

UP-TO-Dii^TE: training in 4 WEEKS 

EUllrlUilIttH: f-XpCft jEiKT1L«l>M] CiQ bit>?Ft qfcnrl-Lru Hud 9 lj| 111 111 if 
H,•Ht«*UJF^ DiiFnMi «.v_ ULfl Tqt.vnTi II E Hail -dTl^iiiK 

}iaub r^nPHCvd iiBm. 11 ^varHoT ra i T v> — dlHf 4T1il L^"L itefciuj- 
Vnr|i . ‘TaJliiM «Md bHTd f 
LifiLJ. i 7 iV rj-i^j-z-iL . y \ ' 

OtV If aim AaltHbMlt SckMl , TJIT F:pc 1 Ii 1 lue.. (Inetand. DU* 
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fOPULAE MECHANICS ADVERTISING SECTION 




I 



GET ACQUAINTED WITH US 
ON THE NEWS-STANDS 

I F you fire a Man of Afiairs^, and would like to know what the 
world is thinking — if your time is limited^ and you want a 
‘^Cook’s Tour” through the realm of world thought — if a 
Monthly Review in Cartoon and Comment of Current Events 
appeals to you — if you want the viewpoint of other nations — if you 
would like to read history in the making in its most attractive form 

GET A COPY OF 

Cartoons Magazine 

<PLibii4h.«(l H. H. WINDSOR, PuliliBhei' of PapulAir Mjach&olfti Ma$A£Liu> 



4L It is the only mo^^azine in the field mobil- 
izing the pcn-and-intf satirists from the four 
comers of the tvorld, men who are fighting 
silent battles or their drawing boards. 

?m>t bten the dcTnund fn-r bock nunib^rti ciif 
ttvi? pepindicat that iic:vcrLi.l pLihLlBhed early Jn 

tbe war have hfrt-n eKhauSied. The ^ll« of Carfewnr 
Afaycizirtr will be ftlmoisi pricdieBS £) Tew jcaTshcnct. 
Ii la a magazine Ibr yo-ur libr^Ty and reading table. 



TKU Coupon 



25c A COPY 



S3. 00 A YEAR 



lllllllllllll|llllll|llll|l|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUi;ii : 



Cartoons ikacazin^ 

G N- MI^hlKAfa Aw-adkJJ. ChlcH-HQ 

Enclosed p'1l^fi.ac find jS.bO, fnr which 
enter irie far a aiib^riipCirtn tn yDut 

lliagazLcied 









Citit 



y^ii-j^iLmiiiiiiiiii iir 1 iui . i'>[Tffi iiiiiiiwiiuuBiiiiHiiii-"liiiliiiiuiiiillilllllllllllllniiiiiiiifMMniii'| 




POPIILAH MECHANICS ADVERTISING SECTION 







The picture of the man at the head of the table is that of a real fleeh-aiid-blood 
mari. Not^ bnj^ a^o he was only “one of the hands” of a bij? manufacturing: 
company* He drew ]ust so much pay, and no more* He never knew which pay- 
day would be the last. He didn’t have special ability. 

One day he marked the coupon of an American 5cAoo/ advertisement, and now 
he^s Assistant Chief Engineer of the same company— master of men— salary multi- 
plied by Th? /I itH#i-ipcHi ScAtmJ trained him fcr this importaTit job at home, in iiig fips'rt time* 
didn't have to Rive up work or play — he wasn't obliged to CJfhauEt hia s^LViligS. Markirijr the coupon 
eJUihled him to make hia mark in the occupation of hia choice. 

Maltipb'' thijs man 'a ca&o by thousands o£ others and you']! begin to understtind how thft 

OBIL HUM tftnJr imiary — bol-lot Jfotrr position 

--eafte (/our miTiri-no ipfttter who you are, where yea live, 
what you do, or what your ago. 



Mark the coupon and make 
your mark 

The coupon in thta adverttaement bringg ej'W^poninK 
facta. Murk and tnail it today E Doing thia simple ibing w'iTi 
coat you nothing — will place you under tvq obli|;^lion, ft will 
bo the firat stop towarJ makmg your mark in tbe world. 

Look over the list. KoitF'CnciSsM job is thy to. Whichever 
it 19, iuBt mark and mail the coupon. Then the Americitn 
Sc/ioot will sbow you how easy it la to succeed — the KUnc ju! 
the man in the picture. 

Remember* ho charge— no obligation — ^no agents, Mark 
and mail the cOiipon today — nowt 



Yottr Opportunity Cpupon 

Mark thft poalitEon. you want 
p.Tid inikil tbe CDUIson n-aw 



A 



merican School 

of Correspondence. Chicago, U.SA. 



ht ..FWf Irlnl JCnrinPFT 
h...|jpp. Uphc ^ 1*011 -pr l^oprrf 
p...Mjiru‘lFpqrti KocliH-r 

■ aiaAp ' ^ W- I P ^Itlrtl flpiftHU 
' I iPpnl41iBr rnnlnrl'«r 

....UhllJlNE 
■B^nHlfurloTtl finniircr 
1 1 1 •H^mcl orol IVriilHivin 
j 1 1 livrkiolnl km^onr 
:...ICp#IiuLmI UrmJuu 
....miEi:o|«wp 
....HlP^ FhtlhMF 

rr>r4n|| Ml^lHor-T H 4 t HI 
....h|h>E ip^tlJlnNan 
ff ■ ■!>* ppv-p«pw t*r #lill 



...Umm L«- 
...DHlom Jiuiitr* 

pppindll-ar 

„^r*r\~Td p^kllPipjr'Bfc 
■ ■bPtI>AI«' HFffi^liiPT 

PB-HlrnrPhfiA-l-r 

BB.,pii’itkP#pfr 

BJ ,Pih- CNh lN-|wljr 

in|iifc|i-r 

.ij .I'Jrr Jail Fi^TE 
. ..ttualarr 
...rioHP^r 
. . .M* 4 Lwijnni' Eifi 
,,,Ti-MIIa Hivu 
. . .iVUrt^ frt-tant'twT 
iLHlablJniTv in fell 
h|p#li. 



bfAUJi: . 



P-, 



______ i.hbb 



- I ■ ■ ■ p~ca*j 

]■.4^ Stwh. lli-l¥ I 



a 

I 

I 

■ 

I 

I 

I 

I 

I 

I 

I 

I 




PIpdri; JT''npul4]r 
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POPULAR MECHANICS ADVERTISING SECTION 



AUTOMOBILE DRIVERS 
AND REPAIRERS EARN 
$75 TO $150 A MONTH 

Thd-Jei^Jhr UJluioOL-ilc iklircr^ Ami r«-pcilrcr^ •fr^nli. 
bbc luppl^- llacitlc a . a*# In j^nurailfc lur Unr ol 
rorfrinE Jn1:« Von«^n Ir — fajJly — In jnu- ipdrt 

TTiWt- tH’-infl M-* twoki— tllA fiFS^C-pr-K ileal ••r*r wrJIna 

4 cl ■jAamOlIj^ RiHiaRnE.[ — vilL 4ulEkL]> R1lk4 you u 
expert. Jrtm uc TC|ulrcc. 

AUTO ENGINEERING 

92S.00 Set Now S14.S0— SQc a Weak 

■ vba llirtrv eOKtlM f.OOO bUii. »lLh I.RH< BJiiilnUnu ihit 
iKtanntr L.4n1* ** -IfcDta u ^ It H . ! tlillim* [ilauii IrtmJr 

tbi mn hrf.Wr, 1,‘MIP WFJ i dnn'Un dii< - 

LAri aP*** wrnlr^ nf all ^inalpua AsipVf*^ Ib> uv tit 

2 E mPt>Ni ilaoDii In KalP avJ menti'iVi, fYAH anari^irt Tbm 
I A fMffc TABUfcihL nkiA LE ltd Mfular pr»H. x«L vp< 
omv iitxJtMLil ftibri'iduiEiUT prk« Df fU.tn^pa^i 



pick 



SHIPPEtl FREE 



mi. najbcBkaUaH 
arapaM, r-arTdare" i\ 
' IE ibar ■* 

]E LLd I»v4ii hi 

Ek, piT^E Lb^ 



~ jraitfun'fc fe^iranr «r 
r-,nr land Ub IdK b tvni 
~nnBUEn. JK>ak 



?aiL Ll<w 

^Jn't 

■ndt__ 

E LaM, r-ar T 4 b7i-~ dm nmliBUEn. JK>ak Lkein ■.■ 
MB IE Ibap'flVQ't cvi^kaJn ETEnrtnix.a UiH.'r 
p. ]" ■ ■ ■ 

IbBB. ta 
EfaMnJdJ 
B4L2.TC 
or I 



n wnM 

\m*Si 



Tftod lE 

FI tv 

fpr 4 i^knla Bd-pk 

Bb'raM 



xiEk, punK morning u«u ■ 

■ILircrajic frean Lhr rvj^jlLt 
■Q lUamnlbFiE Mv^llMr7VL'i Tnli 

iTifl Er-ji wRchIr t?AP ferw, 




paparifl 



A hiiiorbcikD ‘^ccb.nLiT'Til i;!lblc:fieo; 

ads of AalomatefB £rannacrlrw T 



uamiBBliHi. a ’P'll KmJ Ef.frn wriiin T ttaari' ud IZjM b n 
bajra j*fji vihcrwiir L frill w^m bu bnu OhNioI 

F^nrDcdcr. Tlub EkA lu pa«» bLib Crilr paHi rVp. 



iJE^ Uj 

lort.. L'J' l6 



Suid 

Addukhi..... 

O'EI'EtlCF'Ci^. 





nUM raiQij _ 

■i>IT>dwi4n. Earfe BaiMdrv Iri 
iiP Munlnba^MB. iLrilr^i 



luliis CiSfia bfIE'I 



. nar^rbilrif IfifA^Bt 
Irig'B pvTUUI EucpiKOafi 



na BFlE'BBjInf. P. A'arucr>]n vmr4 ''Yt-ur 
I prPBl. L gurUJib dinflxiJ iTKluBbai. Auli- 
tsxKa ia-abeaJnli|r rij«na. InraibEibi Binr. yitUj EKICiK. 

THE AbPii KdQtL IF LETIIllHi I DFf IQh 
m iIb k iB Parirq tfrffwiiifr Alta 




■' Yodng: . ^ Man^. ,,'V? 

great^l; pppo^ 




Tn the mem who- waistB fo im- 
hib! cixndiLiaD in life — Id 
:n[:TeaK tiLi caminK — 

to jjin ^w 4 v fTuin Lbe munaLini},. 
RiHnd, and Inw Tvnjin 4>f Jiindnuiy 
>r>?Ctl(l3iliortt' LDe1r^'a.le liiHuOitiat 
sLa.itdinK, Che new prtyTeuitnn of 
Tree Su.tfi'Hnr. whdcK iiriuit in-it- 
criywded, tiffen ttie voimn man 
of iodar nlaf rveteac -crpfK^niHilty. 
The E-xtenj^iim -Couirte^vm ay 
The DBvevInBlitiJceo( Tffle Ski/- 
Kerr will At you to practice this 
pro^B.Mo pnofoseUiii. 



learm 

FAUIT 



TflEC SunBEPtT JUVD 
GROWIHfi BT MAIL 



Ydu can become pro tic Lent in 
thiB iBfijdt without toteifCTuiJt 
^nh. rinir proMcb oocai^tLciOi An. 
I.i"tr !» i» a day a lit ijtn tcia a 
ilimL ft ill mHbpi JTi'iur riilPtA 



r^i lUbH! I 



lhri;^h.t nn.rl pTfHT 4 nT<iM. srrfc 

pt aTre«NacvK''nliheaUnl[il, fM- 
elBibcSnt; end TCiULuBACuLI'ra. Ttio 
rnJI tn r niHD Lil ^kLfl p^ifwBiIrvn in 
•?'ir (hiwUt tlinn tKp diipp-li. *nd the 
IciTLAELd li .prowliag. llicn *n th- 



at itiWkE taJdjy bsd. 

piiv<i j frliBT-q i^ih fvdxh- 



HiliOfU fiLM 

niii:-iarEHnlllH 
I [hIi^ X liH^lmc Inaln^H ii{ TTinr -fifrn, 
^'■'}i 7 TiYirk fnr -ntlibrE-nt udo]! prr 
*Bhp* coil t» i3wa boHT 
tiidii]> fcitfiuif' biH^le, AriL- 
VPbtUiN'Ala NlbnEiiriAnr^’ B^fui 
■ linl. Bibkniririp h-ii'*V ATI'I 

|i^m cvllruJ gulckl/ 

Ton cun lEniinm spimif -ULLilb- 
^Loa Lil Jit'll 

THRPAVEY rhtSTItvrE 
OFTREESURDERY 
3T3 Oak St., K»nt,0hlo 



SPEAK A FOREI3N LANGUAGE 



'|iip- Viyfi nr^. mreivJ uulliiilinL u^pujujoluo lee LbJirvc Yrbt^ 
LiiDw bpanlabL knoah, 4Iarsu cc Icallan. Jk^vr ^“Cijr 
pccaDoa ur ansBaa yerjr hii^vff. You ^aai Vaan quickly 
■awl W"lly. hamfi ^Inline- f^jpj tlFMt-KE. byiht 

LANGUAOE-PHONE METHOD 

a>hl RfrtentIurF Pkiactlnal UnEidd-bV 

i.aleb#it jirove j^DiMiiri^Firj# eipcuaiiao. lankt 
T-xj llxd u ifa* llrlAf Hdoa iF b ebiJm [iiiAaiw jiiOadBaa Aa 
Ibnijn ■ , ■■ m istil jn fcHT IL «r mfia Si 

— all laJhiEi txacUDai. Trb EvikabUc, |.mliii>tH aiP TM- 

{tKN. XMA5 0FT I 1h!LnwnaHllilM,BtFMiiBlU^ZW.ISlliSL.lLt 






MpWJ Cllkfiytnll# hdUBdiJ 



MUSIC TAU6HT FREE 



AT THH HOBI 

Wrlli Teau 

i^renr itullifaHiW tolDAra >Loi \Aity FJobn, Ot4Al^ 

fiLUbdOl ISL £>[■:;. Ih^iiiBHn hit huthbu*^ |jup-i]|., 

AMmWN ACHOOLOf MUAPOp » L#bwsM« 0l«ir.. CWhbCp IIA 



MCI N 7/1 $n Tnnb'C a. gand j^cnninri of Tvti] 
TODAr/j/.-dufliyr^ "■Jiprf iimi. 'iVjiti: Jiir 
_ “ bock, *‘Mns|r |o 

TE p V 41 IP n n 

FDsp'/,H*>04l l-'vimi an 
" It coiiuuiii ipccinieD]. 
and c±llj bt'iiiy pihrrj 
, im'tercd pcniyiir.Mliin 
’f/ W illi TuttllilvD £ytieUr 
j'/Tour mint vnT] he cle- 
A laacly aiiiticn on a card 
f It ynucnelaiek(i,mp 1o pay [Kdcajca, 
W.Iamblyn, 4IB Merni Eus^mciif 



at fiomt 

lay l>yq 



FREE 



Frtte . 

fl 

aVitatf A 



BOOK 



IF 

YOU 



STAMMER 

n^rfa^-KlMlUDifl Ti?i| E^t B]P Ug FRITE 
1 Slid ni09E E-MucMiu^laMllAL" 



Aitniyd Tro ^ 

1an«A ^ri'l IIKH-lal r-'^ifC 
liOA pT L19 l.lnd I n Eh± Whiil. TwAlarxc uiOilrn. LuiliL< 

db|fd [ully t^ulplfcd riuE Lraacixant ud lAamm^rlqz ^rrAar Tn^ 

idlMBnccd OBlunLnKLt'wOi'L >jn i£B.s-innElnC4ryPD4~t'f uiivf 

EKSWIihpd J* ynn. Kx&ira. cfBci.-Pi-h#rF b| ik* \yttt- PtPSC'lMlEniLiU'jllDn 

Siicn 4B4h -pua^rri- WfS^ lprpE.l||i.jnli:ala£ti LitlVcIll HQlBrJ^R* 

tlSiFtt-W-^lBcn SaJpOOL fin-aEmDin«Tm, 23dTSlHd Im,^ MltWlUfcMvWli, 



UA kiiU ^ LIB- BUKkra AAcI 4viHind E^Tvm 

dF Imiruffilux evarv |urt ul llir Vk'iKAnHfcC^'f 
Tncfa ob hnr^ aa EHfl nr b-rritr lhu bL i IIh!^ 
ITmi can Bn monFf iFucIng' xsd irbc * 

■A4-II pjvln; [KrffekROf srmll^9lnn« d->«r era 
fikirng Mr CcUrfic -DF InElTLAJorii GCOd mahrb,- 
iiukcn arc Blpr.iya 'Id drand nJ bixn 
I 1n par vp^k. rnrr poirrbn^r^ efpIf ici ibe 
IhcnBi kM ^ Viiihiiilli^ Unt Ph.. fbiwdowHi. 



LANDA “Prosperity” BILLFOLD 

ELECIAHTi PruElekl 3udu CJi| — ottleC OQd oLiio.F'rir yotiy- 
34 ir. Combiner! currency fOlJ, bo-iu pucM,cnrdl erase, loose 
ItBTTDijina pul, IBieetiOkdU', trOlilpLh'dt lil..nlSkiiblDn<nkri]a.iK]nbu.Ui 

bs3dCf. bTadd i>f £i>raiL bod*!, iiarTrinjiny hlnrli f^.pntOFXTn Anj 

z^pai bcflUEdfuLly mRnwiin 11-TCt, Rill-lei — ffp I tMJ Id w loaUns BLfe. 

9ix« cLaiW liKiKdp <ip?n E<ia>ij i. — wj1lht*AT 

pvkrfci Kdf ^iMea and fr<Btl«ncn- Special price Ota ptairtiiBiiL^I 
AtCtaCliV-C-ly LhicIcJ lib bAiiUUmC |it1FC iMk. I 

^UiI-LaMGr'" RfcldA vT ifuniianu jFam'ai [.a-x-Liasr. B I .ddi* iren-iA. I 

tSenJ U.n.. UtiFlut wnmpHi. Orier pniBiwd doT lewiredL 

RituCari ™ yi'p-fe 4gf XPIIf I'lrbi «nt*lbiy. 



50c 

Postpaid 

ytimf 

cif Fktf 

CiiEEl 

f-'iir aud 

■frVnF^irtit/rt 







POPITLAC MECHANICS ADVERTISIHC SECTION 
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A re your servictfs in denrumd^todny? j Have you the the training 

thftt equips vou to luslil a posiLidU pn;\-iTif; S11J5 trt a month? Have 

>'OH thcfiunc knoTTkdfQ aa llui miin ta-Lkp p^ulii Ihe ful [iny ccLirelQiwF If ycm aro Ambitions 
— ira4 tl»c toiipan flnd find oitb aboul ths oji|tMPrLuailiL'3 thatai^alt j'cm in tht; prnfpaHaSiJii nt 

Siff'ifil Eb^^lfleeifirtff. Salanea ar« p«id tp> TTi«n wKo Know< You ™n. get jitst tbs kind of training 
yea naed to accept ona of LLjc big JoIih. right In y£»ur gui) luimp;— during ^oiir PiiPuta timo. Wo noed 
meB. Send tLc eouj^il fox- Ilia bouk lluiL tal]^ all nbgMt It. Elo ivet delay— today— DDI^. 



Be a Signal Engineer 



wlKi- (M'tfl t1i4 fiiL biy ciivcId]!?^ Tlie ^irnj'nxlon 

' 1 ltd liidiiiic^. Th^A nru Ehauxi.rKli 
„ . . nnlailnd, Ripr^l Kn(ri»«irB, pupnr- 

vuiii^ ^pnrfcAT^_u>^ fri«TTwn PT? r»^fipirvHj ti> ^rpiFTlnl^nd thEa 



EriEtfpHPTiff ji 

cT -Df bliKJf lauidll- iu 1~id Snntailvd, 



blV in I 



in|tn|ip.iKn. lEuni^-Hlp «i rr»Alnti1nerp Rn4 omd ore TiDedeil 

t4 B&tLbllB Urb iyj4<IILI blEObJy IB UO. 

Viviir tliitka- hi£Ly iuMt Viin from pomnC tr> Rnll- 

TblJ non ±P0 il w&_sB b u. J-dfEunniu pfiifeHa la Eri.'pi:I a»d ran Eha 
VOtM Li.'cniiH InuH ErrunmirtnEinn in lijhrrn|lli' pivnirlnHi 'V'H;! Chil 
■Mibl ■ b^c^nwV-r^ I'lu MM bri^KnEcd p4ciuIIp hJ "rv rim. if nu pnEir 

— Ihe putUca «Jauihfiafc/ •» • t. ^ . . "i _. . j v 

7HU^ ttiBd ih» 



ErTun^rtnEmn Ip lr|hrrn|Ui' pivniTlnili T>^ 

¥ l"u MM br^KnEcd nlciuilp n| ■'•rv rim. iT r?u i 

Sx ^ ^ ^ M 

$12500 to $ 300 go aHanth 



Thtit ia an arJinn^inhiFF _Air Sigiuilnr-a — mriTiF StR7i^] 

iip»^L ti'tpirlinml'L DDCKr- 

.. . 

jRHrTi iAlii|i |iin Pn 



EriB;lH 4 td hinku incuH.Tnim^ |rv tl>P 

1_ i^L^'rr jMlI 

^HrT| lAlli|i I 




We Need Men 

The frorijafliTin <>t Slitnnl KriitittorCnn 
ia cullLitc tD niabi tiuaj3' m^i . -unr nink h 



Kt™, 

OntfllB FhEE 

iTcDiDiMp, <B I rnp|l 
r'nrHWjr r i^LilL 
pn-q 

EjnJiBiBrr'frOpdL 
xtriDr nn^ 

TijIi nrP 4# *>jr 
rLnd«ni4- 



|ir# hiit iWffr-tj'ii'Wili'J. Tli«ire *rfl np- 
portuidtlf* — saUt-B o(B±it awBlUns tbn 

H) sterna 41IC' 11(1 timber in tlie cx.|XTl- 
uifTitiLl All_ evcT enuntrr 

limy are bcins' inKtul1«L Sutiia / 
fliBtf? hriTs ]«;iiii:i(ed * UepaTtmeEit 

llii! niLIrLada li> lEistiiLl nyskaja f fl' . - -1'- — 

imm^Lklcly. ]ii aiir prt.foB- 

Ki...ii ion H'ln Rwih 1139 tBSCWii™_Awp. 

yiiii lia™ iKwn UiokiiijT (in. / R-«a.™d:S!H-E0, 

Wi'STe'CiLlliii^f y<t1l. ITiiH'L y Cr^tiewHn. — I'l^oioiMMliMiRb- 

(ilII to jK itJ the CDiiiHnL X “'I 

JT blp* Miv bnak ah Anpi 



|rHj£iy for aiir I»Ir 

siriuii ftTiu (till y 

puTlicelarij f 

jilill^j^iBli'Lh J A_uy LLnd 



Send Coupon for Big Atew Book / 



blp* Miv bnak ah flitniaA jiniphaCff ■ 
ilnra ■' 

fl.1 I 

|[lrrct1y LihdbraEnnd Ehal | 



Eiih*. Ablu lull |a.Ttlcnl 
preuE. i]firin1 f rr»n nuEfll 



hIhiuL ^uuF 
jlTur 



^uuP 

Il a 



PiitTflQi"iuiTM *ril j^eRIn/Haon the coupon cirtHi ■ letter Bra port c^ihl new, / Kamw.^ 
bnj Ee tn uh. Ah«Mpte1y BB vUl^dVotU lif bnt LihiL W« WJIL i«nd ypiJ Obt Me # 
rav Ill'll ■fanr^jhlp fVw, ajM^rignlH. ■b'lD^ cMa Eui^rucinr praEmJC'n. 4rn 

bOFrantngttn.inn\*MMH Jim. Tr-iDr-iTt la Hmd Ui* Ei^j^an NtTe Ifc'r Ibf dfiE nlnp- j 

jMiranl t±M r rairrahi-.n *J [ 



l>epBrtment ol Signaling ^ 

ttoowt 1 199, IHIO WUfaMi A-wie.^ HavgBJwgd Sl^tttwij Ottka go y 



/.-lifJrxju 



As* 



. . pnJfn . . . . . 



GanyriQh:i::c: ra;onal 



PFftiiif Krntirvn Jk]iu|4ii' .IfrcJiaiticv 
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DRAKE’S Practical Mechanical Books 






MniSjlsi'jh« 




EEcctrico.! Mmiire- 
UfLifehLi MeLer 

T«l-ting 

Hr I’EOF. MORETON 
□f Armour Initilutc 
Fub. Auu. 1H5. aZGnp. 
PiTicket g.H*o, Lwnher 
fJ.SO( Ootb ft .DO. 




MoEian 

Ppc-TJitiun 

By aup 

TOUBLEY 

Alt mBcWnM (uLly dt- 
Bcribed oehI i]Ludtra.teil . 
W pp. pHwJfrtfllut. 
L^tfaBr f 2.00. 




£>r«k«'4 T«l«phepn« 
H«i>dl>opk 

By Prof. MonETOcf 
□E Armour lartrtuEe 

JI.K4 publilSillCd. ajEEi pp. 
lU illmErotiDTU. IVickeL 

EizE. Leathei $1.5D, 
Clu(Jlfl.DD. 



FOR HOME STUDY 

All Written in Non^Technical Language 

For FJectrfelans, Engineers, Teleptione Heap 
Maditnl$t$, AutomobilistSf Carpenlers, 
Plumbers, Sign nnd Card Writers, etc. 



OUR GUARANTEE 

Wt a:nd all bookE poEtpaid upon facaipt of | 
price. Keep tham five days^ and if you are not 
entirely satisfied we Tvill refund your maney. 

These are the 
BOOKS that 
Increase your 
Earning Power 

CHher New Books and New Editions 

Mudline Skap Fniclifrfl 

iBrn E<ULl^-tu. CJoLb, tZ-DO, 

Armituro «ni] RqI Winding 

By ][eE»TMAJIN £T0D3L£V. fl -ED. 

Drnltt'a Electrical Dictianajrr 
Hr LowEl 330 Pbe^s. nmli, f I.IM. 

20th Century TdnItiHiQi and Bieel-wDrlu'r 
By tlQ(LPDftD. ZiDPases. Ccoth. II.SOl 
P mctk^l Gfi« and Oil Enjiine Hand Book 

By Bwuciu;!]. £3 QP{ire?, CIcrth, $!,□□. 

Brcokci' Aulomailnlc Hand Bnalc 
730 FaETES- LeaEfier, 

JwkriKle'i H«nd Boob For 5l.caiu Engliieen i.nd El^clii^Uiu 
l!i<B Pagee. LtatlitT. Pocket-fKMik ay]?, f 3.M. 
Traction Farming axid Traclinn Enginn^ring 
lOlSEddLlau. tJDFaicEs. CJnOi. $!.$□. 

Opcra.iirm df Tmini. and Statinn W^nrlc j 

ByFEtDDB. OlSFiitpEB. LEathEr.fl.SD. 

Hddgton'i E4limefor ajid C4ntr&ct«rt^' Guide 
J)&P3.gda. antb. il,M. 

Hodgipn'* HiHdvrand Fraithcr 

SSOlHiKEs. Cloth, 

Hndgl0n''B Concretea 
521] Fu]{e£. 13ihpCL(jtb. f I.SD. 

Atkinann’E The Avt of Sign PBiutlag- 
LOl^BdiLtdU. ClDtIi, f3.DO. 

Practical Up-tc-Datc Plumbing 

By Ct.jc.iw, a m Pjigts- Ctmh, 1 1 ,50. 

Huitdart’ ATchrt*cti;Tol Dv&wing Seif-T&ught 
fiy IlDDSsaFC Pjircs. 25D JlivtstraCHinB. ISmo CJotb.f 2.DD. 
Painter*' Cyclcpedl* By Majhe. ISiraiClDlh, fl.«t. 

Wrll* ifhJlV 1lri«d llwt. Chlr ^dmiuriec. Or icnd 

TtJHCWwhJ [ijo- O ur IkJTc uF pciiiMmLjKclujiiciJ l»uki. If ^ PJIC^ 

FREDERICK J. DRAKE & CO, 

I 132S Muhlfan Av«. DepL S CHICAGO 




■ AUTOK^ieiU' 

CATECHISM. 

REIWRI1«iliAL 



AultynaohEtc Mfichani- 
cian'ii Catcchitin and 
Repair Mazniaf 

By 

SwiNCIE JLNh TateANTOUa- 
AnK!^'<!re di'ery qu^coi. 
siiowa bow tu make jill 
iTEsaiTr Bjuj BjrlJuBtntenta. 
Pocket Bted. LeauiEr tl 




Wiring Diagrun* and 
D«acriptio<n« 

Dy 

tl4FWrMAJ«fl a™ Tbt'BlET 
Rn-ised editiDii. 300 pp. 
£m IJluarra-tionB. Pccket 
Leather f l.BD. 




A Shaw at Sht/ Cerdt 

A FntzticQt Gaigrtv 
Cit¥J IVrif/jig 
By ATPcjN&cyn 
IrKiiujeo 120 deakiw. 
aiphabetB, air bna^ wPrk. 
33tm«. »x1F', 00(11*3,09, 
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charlca Hwir 



Wll. 



AKMifecL VlrH-FVn^ 
or L'-ClIncT. cr 

U^Ljijrl^ciujrt. 




PrtsEJCrous times arccomirif^ — theyVo here Far-seeiup meuiare gettidif 

readv for booetk EioiCS. You dull — you m.uU— sllaru lb Lhia ’|)ros|3erity^ Yolj 
■ will ]f you are ready. TradninE is ’the key. 



Heie are men who can 

ay. ' 
med. 



help 



this school ore doing roai 
work^hig work— every day. Thev are [n active touch wEth hig contractors 
whera trained help is needed. T^ey conduct their own offices and are in 
char^ of important construction work at atl tirnes. They are the men you gxft 
to know personally. Let them help you to 



Earn from $3000 to $5000 a Year. 

You cen do it. There is ^uch a position for you if you hiive the training. All 
branches of PRAFTlHt;, EftClNE£R[ffC (Civil, Electricpl,MechatiicaL,ATchitectu- 
ral} nre cal litig.for trained men. We can’t fill all the appMcetions we get. If 
you will put m your spare hquj's in study for n ahqrt time we will help you. 



HERE’S 
YOUR 
CHANCE 
TO LEARN 



DRAFTINC 






i. qI^diuhNf Jr, 
Englrtm 
SecrcCuT or CalLuicu 



HDndivjdjFi pF mnn arc in dally atlciuLancp in Elic 
day aiui li^vlenl^i^ bcHooLei pE ^ he Dulleue. En yaur 
own hacnic ifoiii can Ji? Ihc auinr r.'Drk Eiicac idcil 
{Iqinffand iHn inmr lh.nt trinr-h th?m 

WUl l^ach you, Tlic»c vrcLL kdoU'i] iinL'bUcCls and 
cneineern loipw eigclly llic rmoftlcn] tFuinlTiK 

wMi de*J, ibd Ihty tHJn yau^ljty prePBra vaiiF 

JuitTaicrflcin mn^lcc — j'Dur nrorlc ia caamlllicd. and 
apEooved hr theiiip 

STUDY AT HOME w^cTin,. 

ifUiciunn 

lE wiEL abit y^u iiatbEbt' la c«t nui LbraraiaUon^n 
linnilry TvJll not ehiludie yno Itt *ry way. ii is -op 
Id yau and yan u![>nc' 'P:'bctbt^i- yuu tLL ybbl-delETEtr 
thai frie fall— >'betber yon draw jhij l£i 

Lt mala joun hj'a ur.blfj*. Fruspir-riiy aJtd ObEkir- 
limlty are here WOW. Fil younckt tu irrasp biif 
[bLbifa. £Je^, Eaair and buil EJia ceupon D«»'- 



llcaU «T Hi'c'hin^alairW] 
Eltdrical 



CHICAGO TECHNICAL COLLEGE 

lOfiO lAke Vl«W anlldtiiig. OilcagD. ni. 



A few kvaden af tills biaiikaKkbe— Dbly 
a few — wfaa arc prcmpl ■□. makiDE' 
apf^UciUon ^'Lll aecura a 

S45 Schotarship Free 

Jn Mechanical PrawikU' 

Tlili ofter yJil be Tyi(lutr*wm an 

ax Ihr EiiBilrd mEmhcr of SCbdEaralll pa 
Haye bean awardad. 



15 FREE 



I CHICAGO TECHNICAL COLI.EGL 

1050 Lilpf Vkw PuiUBii: 

Wkthoilt BTivchiiCRlIbn kkninc, plaaxc 
send ma fjEL uajtialiLaj^ ibtibL I'dur 
VKtR SCHf!LATiSH]E>. 

1 have markaU aatilaat JiL WblaA I 
am Interested, 

MarcLIrTVfi Orwlkinji 
eiHitrical DakfLlBK 
ATcbiteviiv#l ClrartirB 
fitracturaJ Steel OraFtkna 

&uiUm' 

FUn Readins 
EatltkiaUba 

5Eiert WrMl Dr.JUna 
CfvJ EaidDeHlns 

.Sur-TByiDH' 



AijrLrHiB 



I 

I 

I 

I 

I 



Tawii 



. ri,r,-Slnt>' ■ 



Oalliiia «r K«m.c Study T. 



rii^Si- J/enlibb PajrliFcr IfCt'ljcjufeif 
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Why Didni We Give Smi+h 
Tha+,|!JOOO R^i * 



A Traffic Man Must Be Found 



"WV lost Si^Fol iftaes S:IOOO tm oarfi-eighf char/;es since 
Smith teji US^ We AfL'S'P Jrntl it man in i-ake ha ptacc.^’ 

_Why not fill one of the 95,000 positions as TrEiffic Man^er^ yourself 7 It's 
cuEiiy posBtble. We're talkiTi? facts, now — not thecrEes. 'thBre^s no xniid iTnaginatjon. behind 
these Words. You can prove them before you answer this advertiaement if you wish. 

95,000 Trained Traffic Men Needed 

Here's the proof. There arc 5W,000 shipE>eri in Uie United Suites. IW.OflOof them are 
bigr enoufrh to empLoy individmal Traffic There are now 9000 to .'KKKi Traibc Alanagera 

an the country. That leavea 9G,000 sbippera 'without a Traffic Manaj^r to fill one of the moat 
important positionB in their entire organization} a man they need ;'a trained man who can 
save them money. 



SALARIES: 



Ufllimited Demand ^ial Talent Unnecessary 



}LB» II St«B ioi Ih 



WKn fn tar» suAlrrsd 
brirTr me Trawtit rvLHV 
T4 u -an Imd Ik k ni- 

InE at Bcufc ILHvl I/tm 
Kit k tan, THjr 

Kmc«i TTxS lawn 

Ic4i vS BuiH^i Ltam jrwa 
ran bats ja blab ai 
fia.HP. 



Inleritate 



■UTenJ wniiJ? AhiiETiew ftw wininfr w 

their DBCil [kF sn c^itert, tmiDcd traffic miiji- 
Itiit (liA fliiOEilv trsirwii ntiiiik, wtiO 
hnot^'' all thc' lopvE^ dwm'l iKtfin to idkC 
tiu 4le.TIUtt[l. 

iLTiy uhi]T]]<T ^11 If ihe trained 
htn.n±ifnr liuri'ttiBi-ef ttutuastlmEioe:^ 
ant and best paid pied in the ahippEr'a9er> 
vEh, Anic h)m H It woulrln't be a Bood thlrir 
fir jreu to jwt iplfl. 

V Pnitarc now taAII Dpe- of these &]i3EEHl1d i>o> 



X...rr!... ■ titwhB. Send JtfrHAirfnrti cAWknT' llteLlB 

1 1-«r(LC =hchoDt -V hew •we 

Dep^. ITi.FL, W#.T 7 vfi,]'nHL V, da II. Wp'JI train taenrf) ^HOD ta 

t;r rTLiunK ; Band tne nt-n. HflW ft :ra*r to * Trtffit Marrtifrr. 



Ui[i>'l.b'tnwiijii(iirrra.|.t ic’iir lien- 'V 

iHkri: I'lL Lbij I mruc ifriifeiHlL.-ii. * 



TtKiawwl*i.ipi>B,th(Hjift.'rtJpof nniB In AmapJea 

are in the 'wtihib' johr rij^t perbopi, oe fara* 
tbfi •Rorh; ka uacAnifiil. hue ivkdb •wherctha 
par ?Hnn.in. Feir men can ilciniteiiled Iti A 
job that doosD't p *7 •weJLor o'lFer a fc-rd ehoiico 
fcT rtcodr Hjid ura *dvanC4nnE*it. 

Thil 'll tbo day nbon •farslBfa'tod, ■oifaltloiia 
■nen climb -uut cf Tute bckL bbeIc OpbOrtObltleft 
whari- tbc Bodnit li Boed. 

Tr? become n Biiewn-rul and bl^tv p*tl 
Traffic UanadET, ju-kt thrac- thiciEC arc eoKU- 
(4*1. A «itrtttii:«i *cbt«.i| *lVc*liiWi. InurljSltSBca 
a'nd trauilnB. Ftru don't need to baye ' special 
talanf" It'i a aftaplo pmfkHktLon. ^lii litT''t 
tbeorj — It'S fetW— tvld lAaCft. 



Nbwib 



AfMrwaa 



Send for New Book — ItV FREE 

Th^K'i Tin iMbalrat IjoowladBA'tnlcfl.'Hi. tla han] cbuily — Juit lorn to act 
V traffic fflcU fratni tho Inter-S'lJiti! Cwrairnerce IteporlB and ptiblirhri IrtnEpor- 
V tatlo'n rates. Our Fr« Book m Traffic telli all about it, eiphlnaolearlr 
X B4ii] tijncISf |:y. Dwi’t w*4l« thir ^tiCH-aiUniiy W (hi* bow phsTobbIoq. 

Uie the coupon riabl NQ'W-■Iou^] neecr rcEret i1_ 

Depd.. 1‘TZ 

Ft. Wflfne.lnd. 



Interstate Traffic School 
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as 



BING’S MECHANICAL TOYS 




BOYS. HER£ 

ARE THE MOST WONDER- 
f FUL ELECTRIC AND MECHANICAL ^ 
TRAINS YOU EVER HEARD OF, SOLD 
UNDER A WHOLE YEAR'S GUARANTEE 



The luwt Cnscijialj n g an.il cdncaLianal toys of tliftogwarc these 
WFDilijtig' iinKlela of aclna! All who aoe Vliem marvel at 

Iheir perfect 1. son and IcJe-likc r^Eemblatiea (o the yreaL rail- 
fXKidtiaini of Amei ic^'L 

Eliw^trically •’dfi\-eti ' ^Twetttitili CenlTin- J.iuiitecl'* 

The iM'Jtver lor'lJiia bcaiitifil Irain is SLi])ptj4f4l eiiUer jroni yonr 
ordittary hinsse current ur from liy batterii-si.. Tlua IfniiL wliicti i& 

^'e^rly Four F'^eet L-Chg 

ofittslsLta of OKtra-hcavj' hit4y]ii.i.'jitive, k'huler and three r-jirst, TivelTe 
pieces oF thirfhrmi trackt apcckiLly t»nkeij, at ilic curves to j)f event 
Llcrailnicm, B:[.>inide<e wULl wiriitjj cojinectkisis!, Jive-speed 
titter ami l.5ot>k njJ hmlfijcttou are eupjilLeiL with it. 

VARIOUS StZKS AND PR Eftf.S 
The iTniiis fii'ft tiiaile in variocB sices jjrseed al $4 lD 0, 
fS.W, $lD.iUO (ind $15..00. Alt oitr trains £ire. (fitly eifiiipped. 

SIF.CHANTCAL FO\t E.R AI.SO 

If yrm do not possess facilities for electric power boo Udve mtyti- 
i?/.t of the same trains operated fri- mecitonseal power at 
^l.SO^ ^5.00, ?3.CK>, *&.00, S7-50. $I(5 jOO ami $15.00. 

CUAKAMT-KIJ hOR 1AVT.LVE MONTHS 
jVU the trnsjis nre snll ivmler onr atI;Lt‘^^t|(cc 
£ tliatthty w-illoperale iKTfeetl>- with pro|>er 

JRc for twelve luouthik Von coaild get uo fairer 



BING’S TOYS 



are known tlii'OLij^Eimrt Hn; 
connlry for qiialky. If ycisr 
isii.Jiv cannot shoivi'-on these 
WoinUirJtil trains, send yonr 
clinch for OJJe yoiL want to / 

JOHN BING ^ 

!W9 f ohirtt Aifl. , N*> Yflft A 

ITc- ^hl ^fROpnllj.- ii™ 

IluL yvu UTU BDiiriJted. 



Backed by a Solid Guarantee— Read It! 



I j 



4Q 
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Goli Th0 Bitf 




Earn $1200 to $3000 a 
As Electrical Meter Engineer 

Get the big job^ Earn the bag salary. Get into the new profession. Where 

hij;h salaried ipoaitions are acchine the men. Train yonrEcIf to fill one of tiieaa bijt Tbiers 3 k 

one or rrior^ jn evoo'' Electric Light Ptant. The demand ia growing dally for Meter EilBmeeTE. 
We have Crained himdieda of others Eindi placed them, in big jobs. Wo can do the same for you. 

Learn at Home No Experience Needed 



Just a itvi short months at home duflog spare 
titu^ You learn while yoLi earn. CnursaisinLeT'e!!:- 
ing,coudse^ thnroLigh. Yon lcamalE about metara 
and inaCrumanta. Noprablcm will atumpyou. Step 
into an Electric Light Plant as Nfetei EuKinerr. 
Our coutBe prepares you Jor ev^y emots'ency. 

Salary 



Ft am f(i£ to. $lid 5 

When I tw- 
£an r ^11 r 
cuimel VFJU 
mnhln^ S 6 S 
D. ID a nth. 

T htflit kc h 

I'EHjr CVUTDC- 
1 WRK Minn 
ntJe- to tiLke 
clianW (1 i 
tlin ituiitBnLLzdDE' dEpnrt- 
ment imd my wiB 

viUbh] 1 «I 1 I 0 .R.D.ILEi\LEY 





Bii-ei in 

*Trt e*U 5 hJ( 

a]an 4 Bnv 
here JL n d 
1 -Hjur CT>*ir» 
has ce r- 
tblnly biiion 
a t; r ? a t 
fadp. U f 
imlBry novr 
I R t h 'PA a 
timm 'what it waii when 1 
j'out Counit. 

Jl. EVIHBUIJ 



Coruzu' £o cCcBF D.ity£m« CU1 ui^tt'Uini]| it. YoU vnly tit>«d 
H. COmiTTlOtt Vdmil nlumlion. No pewdouD ejiperjcDce' In 
efectTidty or Dieter ■watt La BoonAFiuir. bl 4 - nutt#r 
pnu amitnlnjF now j;o« rtin 'becrane ewrip^ut in thiB rtw 
l>Fvf«nwn. Thv t«irse is bailed on the praedeoJ hnewl- 
ed(fp oJ Bkf Mcd In the F;i*i;gh^l Hitter bTnRiRwrirr 
lliild. M«ei who woriB flrtit w mLise the dunmnd. far 
Meter EnffinMn. 

Frt)Tiiijl<?id — Rniied I 0 ‘.- 

£Idcd 1 be- 
fr*B wnvlc- 
IrC' in. ibe 
Meter D c ■. 
jkirtiiiwit ijf 
Duq.uEBne 

LJnlit Csod^ 



Offer of Eig Job. 

”1 I IlftL't 

rerei'^cd bji 
I alf»r of A. 
Ptl>«J JUJil-. 
t i a n B: B 
M«t^ l-:in- 
Eineer due 
ta four ew- 
iimmenda. 
tfnru. W'hnt] 
riiy Wipltir^'r hnrd of It he 
imrDEeLiate]/ iDcreaicd oiy 
Mlwy. A. ISliillLSON 





irany 1 h»r-e 

OBOn TilKl- 
muted twice 
— the IflBt jntKnotlaji bdnr 
caoBilBtant fiyrnmahHt 
inenaae. H. 3 L£U'E!LTZEIt. 



Tho Ft. Wum# •u. 

[larrpjRQniSfln^ ScTlCOl % 

DtJiL IK. FeW'ayni. In A \ 

Orntlrrarn d — BmdiiHL 

mrl Frcjal-l k 
hritir new ILLoEiitan as. tOB -■ 



Full Information FREE 



alnoJiitclT trc 7 Burl Frcjaf' 
kioar new ILLoEiitan 
Meter Lni;EttiiurjDt|. 



Ym«e 

Ad'A'j-CBd . . 



Get tbe Schtjol Literature, tertne testimony Jwnt 

fitijKl<:|Vl« niyrl itrsduRus. Outline of CDtimc. Duties of Meter 
EdBuieer^Al] Fr *»^0 ohlwjiliMii tfw the flauinw. 

\ Write Today—*' NOW” 

... Don'tWi^it — get started toward the Big Jot, 

— jietthebicreasedealarjf— -butBtBrtljtidaj~''ll'(ffl." 
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OurMvnfv bad flaaranleE 

V C^ur.'iiYiFP tn punish T-*^ vslik 
oi-f i-rtryiciVnr- o«ur¥i- 4 i InTirA*"!™ 

1 n 'ElecirkaJ Mew Efa^iiivrili^ 
lii'J IcalH VC'A-p^JtLmJE ill 44 . 134 '^ 
llida bllCicb to In vur 

HflcuDKiraJ hluik, ‘b££| y«u kzc 
■qcaJI&cd In tazgLi paiiilcn pa^- 
inc tnci to- $D 1 a auimh. 

pinh^rniwp, VF guirjfiiipf rr iif'ft 
r>^! ta}<CHlnri '4 hk*i 
lir'llL&TTy'^tt rt< 4 i"t>*nn'lDilMlunM. 
II tiler reCnpLnv All vj^lln uil 
lahtcEEllvfii 1 u ■'lil^ y*HJ ITT ra- 
Ulcil. liter fiiJhiltiiK oJi ol Tiiur 

feAiPiiiKiili, ixr >nfc pcrif-;:L'T 

irtlU!n 4 vi In rfliin:! J.il^ 
mioqiS n| yinff lM|ikini 
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The applications of electricity are increasinj^ 

CvitTy tliiy. man wh* has an enact kniJi^liedije of *lectri^a[ 

sdence h;iS ftv*t groiyin,^ Opajorturtity f(jr profit, Tw yeara aBO 
rflctif-ili^ alt Fn-ftehirH« tn were raa hy 5 <tflm ca^dr-c and countci^ft, 
raLlHCk^ liOv^ ahCr<Y Lbiil nirutiC of LIK Ihaidhiii^ iu3Ml arO now hy ttie 
ttcctric drive. A ficiir' ration afinn ipks wnx the dtiIv browai means far EiBbtLii 
and cootsinfl. Now akitodt every imxteni iitusse fe lighted by elcciricLty. 

jiii ■■ 
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elticfric ouUildDK uleniiln a.re cirniijiy mars ami nutrs in use. liveii ilit trioHni 
IncnmotLvs, tlijit Rnut acliinvnment nf itie rwmjtietb century, ix bEtnfi Rradu* 
ally leDtRced by iXjwer. Vi'lieiiber it be lor drivkna mBohmea, (or 

railway Iransyarladiiai., lorliKtitinBr fnr IxatmR, EorcnahiiiE'. far a LbnunaTid. 
cisSly arfewiliCB, Lbc WBtcbword<ifthc'eeeia“l>0'.£t -Elcrfrioally,'' 

Hawkins Electrical Guides 

Will Show You How 

Eleclrical knowlec^ge means mfmey to you and these bofiks will show 

you how to get it. HlHvkinii ElEctrical GuLdea are the Etandard. worka on ElectrLcity. 'I’hcy 
cover every sitlgie phase of the subject and they ari: written in a way you. can undciBland. 
The text matter is arninE«d ill buBtiik>bB jind ar^mere. sikI. cbntains Bdversl 1tuv.iEiBiKl llluBtrackinB. No more 
j^rat^lf IiH a. aoLilfiOIl Vt ywr c^rcLricaJ iiiCibSeta. Yttu lind the ans^r at (dearly and cuaqd^li'^ 

A Most Complete Library of Electricity 

at Me Lowest Cost 

Look at the titlc-S and convtnoe 

yourwi-f that Hflwitin? T^lEceiicnl Guiilttf ttlB 

Tn<jflqtT!fthLn? |'’mTflnt f^knflwkn. IJiii-tif|i:St5^. 

Thity Arc- El muaplptc conrw 1 n 



MtniitG u ■*! ttruM M|H>rlAl]y £nr tliu -iniXil uu 
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fenn vhii- i^. II ki>ly tci bc* cdjI'H I n. f-nc 



wliQU tcnininj; ]iaD 

vl(iDfl"a.*<| . .r- , — . i. 

A 04 ltiLnC'<iC n^uliir 3 i n-H fi->/ lli^ EBUL WJ 10 
nt ilSh rilXiTTi t-nr TI'hiIt n 4 f AH *KU- 

tmlA iip-E-i'h^iliEA WO A OA oliiTkrlcIl -n n iI;ji.Iii iji- 
lltlUb Ilf lliKf* IfiWikA WLlI OinThaCV 

PDluehaftnnk)^, Tli»*Tni#Atl tja* wiItisdd. Itpy 
h»»TaDOilertUl VUJ B<- ilnH iini;A, iiXi>L lUtJ noB 
Ifaii iHYit rlvilitrlcua twhp Bt -tpf plos I»b t [AEO 
mjr vrvinL /nr Lh-inf riii:i|'llA. Jf'kkl E»«fc t<t>|:i r^iu^KiiL 
tC^LiV Andkhii hiiHvlp-will 1iA liAat jua Arw^lbtHriLj- 
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The handing is in f^eidbEe black leather 

wLlH Raid eclirei' vifry durable ditd attraetivK. 
1 ‘bEV tit irour porktt ind. yuuj [»ckrblHok os 



In Handy Separate Volumes 

Tlie bonla ine fniy ta fntidle to ra»flr T-ti . . . 

Shipped to You F EE / 
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Send no money. EjtajnEne the hooks decide for yoursejf that 
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— AraUIUrM — AT^r 



U ucTK I *741 1 — I r>iu E Infr 
— Ww B r".‘ Jf *rtT r j ■« I , 
■lun liatoll 

cfi U hp;fWTi F Ti -i! 1 1 rif- n- 
iiT PiiiiAJi'sid XTiJ II Ah*— UL 



WJi.l^^-i; ■ U^UITrM— KJ wFIIlt 

~~UTirrnF Tiisiilru— IVjrd^ SdmRri^iir^C 
yd XTiJ Jl Ah*— UlaUibinfen dtrouti'n-r 



Ellurxiu— Sleo fluhrsri— Aix 
tell IWiti-.nm j I 'rtfcTphii-Lr AlUrxvUriprd'LiTTH^id 
nil Alr^’iuLuFA-aAluruiiiw C^irrerA Unio^e— 
^lyid^kiTdf^-'ffn'iHiirarj— Tl ■h'AJPflm— Alloraic- 
rif GirirtnuS^pi.rnqirCibvulE KiF*feikrh— MFUur> 
lii^ InovxfTiq-iiltSiil^Uth I kiViio — Vi' Irtai I' c-r »f 
ioUa'iB 4 H r-%B^ijimrf — rokjyiiw^-i-) TriFimrii — 
'Ipvli-a* p| V |l^[ptfhEaii— Cellfcrijni. A.LMBunr 
■ d«*n_PFej’Ci^| ADTilfvUcm. or KlMhricI^ ATld 
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Accept this great &(Ter now — 

Efi^riy. ilxh paRC - esrery iEliantTU 

irciii vbll -i\v||>pjiii.yi ^i;‘ia i>f Lbi^ IiLk 
T| l|llfil TTI7 IIM EllTnirTIfe^ t}lll 

bCwikifc llr^- thi.'n -Hh-rldi^. Ef jiml 
dilTL-IdD E<> 3 C-KP tbumi cm 

oiBh!'- H 4 JEtltni«rit OTiJ^ ¥1 

'uULLI IlDLul-Dr. 
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BOYS! BUILD THINGS! 

THIS BIG NEW BOOK 

VoL n — THE BOY MECHANIC — VoL II 

Tolls All About 10<K> Interesting Things To Make and Do 

A SEttUEL TO, BUT COArTAINfJVG NOTHING FOUNO IN VOLUME I 









480 PAGES (ey,.94j i».}— 995 ILLS.— CLOTH— PRICE $1.50 

HOW TO MAKE 

SobilDdA — gniswihfl*). — If a — 1(4 Giilcr; — Boats— Comp^ • . FiiliJoff-TWclil? “ HtiiiKt of FoIcb — Eib»- • A-sriaJ 
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PartiRl CvFtlenti 

TTiV l.4r"''C^ Qimc 1‘b'ix.kinie. 
Ttl'!' K’"iir DD wig'll 

\tDrvO^ 

]]'>■' *Tf|np iMlfTlIcii 

lln» in ihink areuniJ" 

Uy 

Hmr in ihrow ihp. n.W 

tliLTb«ni4, cnmrciLcd, pen- 

'iwh'c i 

illmlJurrt kv Pr- 
iectlCiDd C-BomlnLjuu. 

K' «qn|(ie flii Tivwfr 

aE TliIhLIfiifi 

ECDiHDLiir. 

Ho» rvi hVT*>n ih(- fiini 
CniljbC '^^'rilibEi 
HiJM tq- PHM ^nviR 

uTliniHbL 

H*w ra dfk« rr«m ifn "ilnri 
■U unprcLcc-ujc LEujuKEild. 
114” 'q' Mifv »np ■T"' 4f 
Illini^N'-llJl htth. OMlIltl' 
1rjtu Fq^b. 

U']>‘ I4 dtVIlCF 'R^MMiin; 

}>ncr. 

]]iir br Tjinfll^ rb rri:.b2 in 

Thlnkln^'i 

Tbc HcnEt dE UulkUnE 

I\j vpr, 

I I'mr rl-^ Vi' ||| If. milp bn 3^. 
[\awc BQ- rfyi -^-^ur Vi’liL 

Eltiis-.^ Siranff vfVAH Mswwr 
Dr E^4y. 

Wti^iL CrMIHl^'JmUL P£»ei. 
riri SIK Pclulpli^ 4l V. J1 
TrainihK- 

D^nlie- Mf^Tpids Im d4«ri-< 

WUL 

TIk Ni3<m'-<N]34r Mctie- 

4>m Idt oilng' V^LJI-]A3.nr 
Inih4 f^nulii^E l.ilr. 

C^iD. L^ln-rlpiM dE dflll b 
MphIaI, 1'pnsa>] 

F 0 *Wi 

Ki r>ir An- 

plhd 4f Per>:4-piiw. 

racMurr- liui f-asllLin.BiHl- 
JIuLvpu, Cio.^1. 

ELnir 1A JrYcInp x hlanntg, 

km pxp. 

I |ow D» cnnrHbniF ch* 
>^ri Wiht^ Ef T"" — 

|Wf9«.prfU«UfM|jti 

Vink. 

ECiInr ID hilDCU J.'piht ul 
tfcrpC Aju^Jim. 

ECDit Lq- k«M bht bodpr wk'i] 
iwncd. 

Heir bo Dpen th« Hind imd 
Bodjr rPLPptun nl Lo- 
Cralns ppiwr. 

ii n I'iJ^ 

— a roiMfittf /tLf £■/*»!■- 
■h’KAATrf Ai'iuw _#ff 
(Arf fd£i. 



Power of Will Makes 
Dreams Come True 

Send No Afone^ — £jromiVte Book Free 

WI3I Pc-wflf. [tiMtMb'lv cui1tlvA.tfij mid dEmct*d. In tbc driviDp 
IWiTi^twl JHiJr ittiin th«t Tunia shiji-Ljf Air ir LO lia|Jl>y 

Nibcnan Bineedic^'oo'ld bcEonliasc^'cr jicliicmd.a'nytbljifu’ortli whlEe 

^[^emt D.11 E^fljn^(1hle'w1l:l. 

WKfit<ki u'Antmupt in tlk'T Monc/ nnd aU that (twra- wit'll Et T 
RcputiitiioqL, PrcBtIftic. PtiwvF'!' { 2 n!atcf nuTiulAEiilnpLTitual hapitinEBt? 

lklltCl^ulf-C 4 Fllrpl 7 FiCr^i^^ iHiTiilHnr^ Iti yinii rvi^lirf WftnE^ 

•whnfi'Ti-r yijii bMT>' dr«inE'l ni^"'ni#nfnp J>ai 1 ri| 2 — fn-Ti \?>^3KmrA. |f 3-iin.viLI 

^TBla \xmw irLLL Jd eJji>ouiji[ 1 ji ct oiJi«i liuTddjiiie qrJlh. infil niin n"icl4r 

Your Will Needs Practice 

If jyin/i'h?Tj||il TT-nrb J-r-r twu jfriTP and bh^n p^i +pflpj.' rpar 

t^r-kln jb Kd'ria.i! bdiStti^ Tih'-TiLi-ixiH. yiiii wnuld EVhiliLill? licri~'[nc'i]ahbi]'* 
UK [t OAfOn iki Luld.-Linplj iTniBi luL-k iiniyCaLU. Ie'A niilLnuL F^h-tLeC 
IlUL luxbiw aL pimlli 1 -i:i ^ii in 4Lrr| m xt nn ii'lii>iliM:LiLH'iii h ml ^jixIilAb Eh> 

Lliir nnlii.f Ifiri n't '■^nlnfl' pn 7 b 1 finP 41 iklHkl.fi AmL nin'd ^ariiraiij'il liiTW PiH'H] 

1 h#i tdft an^ild icDii'D vofl were- you tn iT« oue rd tlie lift n- ivw ;rif-*r". 

, TJic<n-^mf< jp trii« ciC Elub Ih'iJI. Hi>rAUi<- wci dna^t UK- lE’^'BC don''t twem 
hoPP. 3 [i^ 4 'if na dIniiL x|cttir rurrjri'nu' lmjE. I^i^uICi'A VJIld PiUpJjT bf*- 

4 ’'X'UPH_^r cinai will hnn hi 4 viznb! u'ntrkM xnd diH'iu.aiii f n.'*iii Ikrk i 3 >f umr. Wt 
Lhi! Will IH >|ii 4 rt|i|[Lh-lfi (O trnUilniK .p 4 tht* bniin ut miiiojurx null lij 

ih .41 kHiT wmi?-ineEliCHliiLlj^ EatJClElcent flierr^^ii-miHi m>icip 

“Power of Will” 

Wj Frjin-h CfaDBaLnicHbi 1 >io<-k.PI]-l>.,iiiKLc>n.tLftirliDf^ ii 4 Tnf>r 4 TilEs-a‘|thpni 7 b 
lMrdi.'E>ICiC ttli^'DMlib mp .Ixiiiif+i, Eli«rjpH’ili Kiid Ho^in — Iri iJii^ llTlbttLOEOttiJb CHiUTIC 
Ln 111 tn]i 1 nl-nx hvht c^i'^.'lTifiL 1 l !h bx-iinl <iil il mutiL p 4 ^fC 4 >ii'l 

nnnlTHP oC Ebb m 1 1 1 1 d biiniwi tH'l uroy Vnfi i'thi-ji hIhp am i li¥| ±R 




v-Jil/P-. -. ... ^ 

rDK-lBriClBR 3tlHHfei S^Wrl4Ei'-n. KiILULP It 1 hf.t Jin.vi:i|>p nii BiidHr- 
V\JkTl»l tru-Ql d.iidl Iiviitv ibA UPlSCEpicP. nifln^P HTiil Hfrfc 

■ xiii '■ •■--• 
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UxJrLpalkvr 



UoiPD Wla.li c^tfukLa uI^iMt fivED E^D TCrT* BE&BL 

May Transforni Ycmr Life 

T]jd-iJHDnitir~'rri««-Hr fit Wi 1 ]'Mi±.‘FV>Dx iinriDtH 4 <] mLllERtllTiiafh. 
LbA plTldj w[i If fa l>'iril 4 T thn mi rHJiiiJrrnp. — ii h.iiP+'iixIilAl Llii^u- 
»HIU t 4 k WiTl out Vi^th tl 42 BJnilP wfaLon rllOT bml wi-^NhiI nin iiai- 
rilP>Y*Pi' It fcril- mA- 1 l* noSL^f- w*-’n nf pr*Pl-rH nnh rvP 
tLtiabIb diWEi AILd Mtk- 'it BM- Emmi^Tmi'd thoMB vprfi NbH 
iilwBh -4 kn^ai 111 * aiBwd lU^AH LtlT 41 ^If-OnntldFnl pfiVOTitll 
I^Hilen — iP fanjt ^TinEilpik nu'ii xiid UOliiR I’l llO-ld diiWD tiy |m^E^ 
ffilTfr— W dnlljf n'in — Cn IttuhIi lIiDsi jntdD iiH I biiui^i 

nU'l* or [KlTdC-r-ninnta— ht CeDolw .P"'lf- miHl. 4 iCT — -miil-nil 4 if 
iijiiiHitLbfd DBil ■li 4 Lh»*Ti>] it linp cabblcd Kmr>jz^ Tnc^ 

hjr lli^ i.li 4 iiim iiiL Eik lutrDH'ibjpIkih ^Jh'irfj by tuOlD 

^Ti,'rt |Kiiri,'^ im^ In |Ii^|t mi>'x 1 iTi|.’n trJEti ildJlC'/fL 

h"# BliiWr yV^T MOipkiiOl Hi ]ilE —HO minpr wh.iP yrra- a^p— 

” Ppp^ uE WiL ' ■ Cbh IkI^ ym It hrivliiki ^*W iht -E^*- ^ "C-aai^- ih(- 
-;k-B:auLlui«: in ireur-aHrrr ’Jnilnlu-b.x — 1 rrciisLlliii?>DMia Bl^f 
n l:h whnix jmi -»mp Lacntlad finrk Inr ^'mr-enda. kiifriiLBl yMr fnilbH 
In vhli Ihs'k' [liiii jnH arlufc Ul pquily dri^nanL IL tnuhdi ym^D ii 3 > 
CDKMl fn.jpfwn s>:i|ftr« "trti vn-+ 4 anac^rrBip£>Ji 'ftharn'nrr -p-flu wL t-ifc 
ID'lD L*H*t'>r 4 ll OtrtirtilcS. ]E in»o:ii’&iMp‘mklEfi'lrPinia-rniipU-iK-"B* 
mm uni premm uwmc 4 «d ' 'POb-ci OEVb'IH' ' Ek^ TClt Tnu, 

Pf??- Mdii^v “ EK-niti Py^a* B&qIe Mr*t ^ 

Allh«w 1 i."F^q-n-«^ 'Will" Iix 4 »-m£>r. b-Mnd bcc* 



Allh*i*+i "PuTcro^JWill"' lax^^-aWi'?. 
rm U -T* ^ E^NM ji"j 3TFt c^itbp * 
witf WiOgj the LPit^^Kf- wSl jrfW-v' a^^A ► WpW ■ia^i'j In- 

ffavuM. f^il HA unr. UmpIip uafl thfisvjpian cn cb« dpt^i rn> 

■■mT " ■ ■ " "" - - - — ■- — 
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“ I'nwfr 4 ;!^ ■B'lll ■' | 1 M al- 
a«dr licljibd Dpvt 9 E-. 4 C 4 

— X EV 1 K{':I Rl'IA&d klj 
pn mPprr ^In^H rncni^ ^iLf 
kibdlbiht >«:<-liJi &ucb ■>di 
01 Jud[r Ben Bi Liiv.tkOr; 
SupreirKCnurlJujhlLiE Pukcr: 
*^•'11 TUic Puiy. EX'U- H. 
ilhinipiiP Jimhaiiaaikv^: l.li|iir.r 
GVr^ ^IcKflkH. «i hiftfPPkk! 
OcnEf-^l ChriMNa 

•jE ^'elil-Farxu EjpnvaCu.i 
Erucrl KucUcj. AuL. AL^.- 
Crfn. td iheU. Aut. I'rf^i- 

rb.tr.«r-rrra#rd briu; 

Fimri i-t'J'iSi now l.^^^■|'^f j, 
All ITdkl CiiiiMEi^h -CO.. 
sire -Dpn.ei j Ami ElcriJLr lLETiIJ 
undi nl ot!k.cr icccxubjl men 

SikF cl^m hxxf npL~^ ihftf 

prAkeolihla f;p<u ■ipodL. 

|i^m vhil* ] TflVf alnxiri^' 

sffn I I c-kn 9^1 S W 

Eu-I^.DOO »Diib. <Dl rmd inJi 
bFjI.'"— C. D. Van VHchriEDp 
E.^#i«t 1] Ai«ni, tin. SV4U IJifi 
Ib^Dd-i CniAT B.ic4dSi TOi 
'“"WiB Power' la a dooi- 
p|laqli>^ nl Bilshrr’lwi;^ Xy 
i1r^*fek'j tfrkili iB doiiifi 
la l = a FrfOlSfffS." 

— J EidilAidL VLii TEiL'cac 
BliJr., HUlhev. ]LL 

'"B^rnl 35 <DDrH b> Din- 
:-^EW y«k ulTiLr."-W. «. 

Tnilnr, I'lBclaiiEy Pa 7 rrri,iii|i 

Chftflknd i'^yi’O’ C*. TmIbJoi 
3 Ep wla TEvla K nd jtil^ 
lonh ppi'in irlll HTHm hfa:^ hlTlii 
■Mir i>ii Dl rtit rnnuiinn lirfll.-' 

— T'l j 4 i (PDOdi I'mlddiL ij 3 
Nrlxukp Li.Dil’^ E>ciJaa' 
A«. , Cuvldi Hitf. 

■' EEcrt ii ft |i>r you. jF 

' hvcE ur ^'lll ' Jr" 

f^lvpfl. limlhcbeak 

r'tf 'i'lilijii lor lor 

lijirt jF 

wCilLae^koPSo- jf 

pm<r fourth jF 

^^fi. 1 lc S>. jr 

famlln^ jF \^y Hit 
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I^OFULAE MECHANICa ADVEETISING SECTI&N 



MFN WANTFH oii^ve and repair 

IUIjIi iiiUllLiJ/ Automobiles and Tractors 

The Sweeney Automobile School 

oquipq you witiJ a Sp-lentlid paying trade in s5if 
weeks— hundreds jijood jobs open to young men 
mechanjcfllly indin^. My big LlluHCratcd book 
fully cxplaina the Oi>i>ftrttlrtitici Open to you ii* u 
methauic, chauffeur, repair man, salesman, 
garage owner, etc. 

T ear Off and Mail the Coupon 
Herewith Todaj — Right Now 

ft may mean tu you all tbe diifetence between success and failure. WJll you. by rtaining VOUrself 
i n a fe W short weeks, became a competent, expert auLcmiribile man ? Caali in on y^ur time. Haw wrvuld 
you like CO have an. earning capacity' of a day and up? Haw would yau like to have a trade that 
will always Insure you gioud wages, indcpendEuce, opportunity to sec the world ? How would you. like 
to be in demand? Have employcra looking for you — have big opportunities for a successful career 
Dili betuiit y™ ? iNriw yisinff msn. you ^^aut do ChlS sluvply by wlahltia. hflV 0 1* take nc-tim. Thra Aulo- 

iriDbile ^ti£X}l hae over sucoe^id Uiradaatnu Fr-airtitally all caitte Here (hs sJijjliCat erncrKnce. BuL oil hoid 

Ajubiiioin aiyd vn. ir yau have these qualitiei you C3U be sure oi success. The f Ini it±p is to muL tbe ctnjpcn aTtd 

Che biit free boak. It ebliRatei you in iu» Tnamucr — bands ycoi tu □c4Judr'. Eut it jd^'cn y-iW. without OOat or trouble 
uJlthK fajcla ymi sbHild kiuiw, Lenm httw ffl tiers have made qixHt. A Wtd orMiLpon bnig* this book today. 

The Sweeney System Make $S Per Day and Up 

V V .U iVlA euihpj h^ir. l%.r^ ^IllJ^ 




of Practical Auto luatructio-n 

Is now unJvcrsalLy recognized as a moat thamugh, 
^ACtiCh] find inc^estiitg COuiaO of autamohiEc 
inatructicn, leading to c«riLaii[| and profitable 
EMFLOYMEWT, Itcmbracca every point worth 
knowing, including vultimij^iTig, brazing, oay. 
acotylcnc welding, lathe work, machine shop 
practice, testing, driving, truck repairing and 
OEKtatln& ■etc, AND YOU LE,\RM by dning 
tlie work on RE.AL CARS under tllft watchful 
eyes of skilled Lnstructora. 
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AUTOIOBIU^ 






vAsghool 

Vs w^emr 

\t Missouri 
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31,(40 tractoTK wore poM this year. Over balC a iniJIlQii 

autmmilnlH. Wbo's Eodnr tn driye iifid repair tbecn f 
Men are In tig dcmmid, i^ir wh«il is dcang ikitirti the 

busiorss it dkf Last year. NathLnj: iuccbhLs like success. 

Don't yoij want to mBko ts a day Euid up P Tlwre'a moiie/ 
in. tbe nutamabJe business for you. Read this letter fcocn 
flaw o( our boys. Wc have hufidrfliSs Like It. 

JluJlah XOI-DF ['<i 1 UciLD>>- Kpuimn 

^Int. |£ iPI^ 

S’rejnw’ — T kh yn'ir hH'ivI j-nnn nn^if-hHinrailh. 

nail JiiLTir bwB buLIuh n^Mii V ruiil miiMijr uLrun*- llioui. iiu^'iiil 
4 ifnrliiHi *1 iibciul iL friH^a irtkHn I In iiiLm^ il jihb jifc (',blTTrij^ pttr vih'U 
ribHlArt: tliy c™t ]f-^«#.r tIIJ liP^hfT fl-Tl'l E bWFl ■'ellluff 

Mdi'^pIIii In nmh i>nuiiQ-r u pit IdtprJienn^ 

11^ 1 €4U r«C4nnLC-n4 ic-bonL tn linjrfliiri tb.it w-inti- » 
4 ^rt In. A hHlnjem Bbcn ttwy <*h3l aunk« hiu KunnCi^ iLI <fE lli« 
iLiLuC^ AlifCi 3*411 cos lifi’i lLIi Lnlt^tin nay «il| j'i;?i]AAi:i At 

Vciiiai tJTJlT- 

m. Y. noLLid. 

Experience Is the Best Teacher 

l"hja ia the only way to learn, I >0 thingg with yourown 
handa. Practice beata theory. We do not merely tell you 
how; wc show you how, and you then do- the work your- 
self. Wc have over fO cars of all makca on our floor, eight 
trucks, five tractor^L and our DRIVING TEACHERS keep 
out on the road nearly twelve hours a day. YOU GET 
PLENTY of WORK of all sorts. 

No Books Used; Tools Fumiaked Free 

Tire iuLiiDii is Ithv and nrteTvaub3.ve paid iHaCtheoie are HO 
st-penses. nr «striiB ynu buve tn bur, Tr ypu fl^uld Icam Cn>rn a bflok 
(iiflre ire hxs publLsTird. maltl reBd ai hcnne. tiuiprecdcal voiTk 
is tbe only cnetbed, and tnls is what iciakex my Sflticmil sp jpKCCSntuI, 

This Big Book Costs Mo 30 Cents 

BUT I SEND IT FREE 

If you are [nterested in plucintnii ypuc future and. mean tn invests 
gat^ the nppnTTanlties bofnnr f-iki.X wilt al^dly jicotl ynq pay atuomo- 
bile tMiflk, lliia bxik b Ulmbid: like a visit as it has 123 UlusTratian!! 
ihnwicKrmnr at work in evflty dtpnnmenr. It piotnsfcflrtvfl miritlertOI 
e<lUipitieill i^iC tbe bweieney Scliauil. ll ubiavra baw you are iaupht. 
shews the claia of men ysu will nj^iun^Latc with, portrayv vaTlOUB 
pheiSfle flir ttl-B flUtfllllbbite industry, explain^ buw, when and wbrir 
ycoi begbi to earn maner, in a. wood is a CDmatete encycLapedla of the 
subject, fimply strut njtmt aiwl uLdrefle today. 

E. J. SWEENEY 

SWEENEY AUTOMOBILE SCHOOL 

1 167 El ISth Street KANSAS Cl'TY^ 
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This Inspiring Book Free To Ambitious Men 

Thio Intennel^ interesting and instructive boeh. teKs you 

how a. knowledge nf law has proved to be the Stepping atone for 
thousands of Kncn to larger ineonsaa and to p^vitr and ochttv^meM. 



Il tsIU-T^ou (jf p.p- Er^aLiuid LncrcuJnB'dEmajLJfuf 
lawrvnAni] ll l$|lB jrfiifl wlir 

■KW tro-lncd luea lua now se!lectei] farniait (t 

:HpOnllbilitjMa'bDaLttB#E. llf« Snd En^liiJ, 

iinq fan iitsis apf^trlun liin.. 

It '■Actn linw haw f”* Lm fnti' 

BkJI.V'M 

— — , ,._rk™ fft\ 

*hif b t-mrtii'Jnl b|^ tha miLDtrv 



imtr hame 

ihi 



. •il 

-n p^iiAnd i^Lcb Bncf-iid^ 
Van™. *ftna flitt. wrtu\^t\t i=iP ^Eiub 



f:* kIw* D^r-Eblt fkM iha-^a 1.^4 -kl;H4«( <£'H;U«n«ii 
T'blliHn JJibip'" Aiiidai'. 



SmL/«r 



Dm UM Wurmm n iaw.^ >l*ranff 
K1-UT* i^B. r''Di|Lf|f fViDJrA £ 

f^4f4&unry fiH4 
4T Lav^trt wnni 



€* mrliJAri--— ind It ll 



f±i^#vrxi0*l .^J^paiDA 



Chr«f JwHcq Lb 4 J qC fH# BarT^n^V Cuuri -of Sci^irnTK 

IKtHfl InLnrtp^ la iIh Jiv inD rvcMhii fr«n lU^l- 
■ laimiuE* in UD 



UDCuullf ucailui-La Pirt. hanl. ivi^i 
rv^AifluE ijr^lAB] -If buLnx^ft.''' 

HiQ CiTDrtg p i T pf I i! s] -iTpwTwJTy/pr ^ihiw wTitJtif bj 

clflKr ‘^rnliKnt Jodpra -inil Ia't wtIutk It If- f]wt>' trtiEo 
tea 9 b llmplB, TKe-tei^lul lOJIVIlBg’f. It ll JhWfaMJ^ nmild 
]UU U lJ1C£H«iinf Vtw^. Fn^rmLOArp ll -nirl rwA*- 

Eri IpbH ILlBfe* lit hBrav- ui J ^oii iril^ bmi 
r »m-i thu dtj ydil ALktE. Cuim* ojid IfWmn will 

jtHC Dfi o-lT aufajitefia tuqulrL'il lit l^u Itar f a^m-inatkirHf. 

rfjW fnr ibgiui^iit^ -pf |ffl» 

•pm ptdtpp Dira iTrrp 4 tbcT^it-ht« In Che Unlinii it 



Wl 



ModcTii American Lsw Cmit-ie soj Scrrlca'aF 

Bla-clc«tQnQ Institute 

Fllwbltund- llbLItDba {lulajlu tiu- SbIfeiUd OU-FMtMn^- 
*iun gebost of |jiw) WU fvuuJijd id lE-W. bn J iT bV fxr thii 
Ekvrt Jirfwt Jll"T pchufll lot bHtFuctiiiD 

n -Ibe wcoliL j. ^ j -. . ., L 

Wa kT« ■DHdHEtiSp EtuneJ mcra Ehna Ihbt^ 4b»w>] 
Bm Asd ffurmin in law.^ 4wi^'^Eiir'UQ.-!ni ftm 4adV" 

^□Jra ^naun n'bij' ^h(^nftt1rAr 
Ifjq'^H-mafrjr/qdiw oxd thm^-udm 

^ wnnrM M#n swrviWFfr iKl* 

n4Abb» remril AzUPdljiH Ir-eal^'flK pun le- IhrnFt 
fqfivhACfr'^ FvIriHirU Ehal Wt pmdKii 
l-n-jirEK cgH>v|i 



at rt 



□ ftg fnr lbpui?iitjb-9p ^H^TfIb IpflU-r 



wJUfquSD r^Li tp tK^amf- ■ rn'ln* In twinffi- ^ 
publlf Ifd — AM] ti> AllAla pulcliiinfr al bocror ud 
pndA-ujpm -raCj^ bii lm.-W UaLuciJ nra^ 



Sp^fdal Off£t^LuvESligstcFr«« 

Tiu FHont anion otlln SarBswCfO' 
r^piinUcbca StbULoF L^WWlctlBlHk- 
EnifLUfLA nnd_lbairVriGlClH|| 

CTTPHP iHi but tn^llEafg ^ngbJfp UI tA 
mhkq jrra w, mwt Imcort^^t S^u- 



«;U LMT«r. InKVlvBbP naw 
AciuUn^ BAI-i] <H- l?t- 
tPT, of rJSBajir tiiA BiMipiU 
itjr pt»r l|6fi-yi]gB* . frtM 
ImIe and fall pvi«- 
luit. E£a E4t4 or 
lisafuMt. ,•-' 



VLACUTONE UmiUTI 



ftr rrfir 



DAUfnLkiL 



I Dirlfgiaw of ji'sjp l.arf rksiTD im 
-- B^tlkr WiP "■ " - 



JFfnffoJi tajmlar Jf-CC^aHiCfl 




POPULAR MECHAJfICS ADVESIISTIfG SHGTIOW 













Ptofj 

Arn^rluL'Afaifli^i^ 
AuellM'iLr'nn l 4 f^ 
iM-yTrainiw l^ublb? 

Rii#nhTiff. & 2 r E±- 
PciWi^n, LevluhOr iml 
■^noIpcJ CC Lhu DirliiHin 

IdnTiDTy Rrb«d, Ihflnrt 
UolMiriH', 

The ELxecutlvie 



Perfect Your Memory 
and You Can Command 
What Salary You Will 



3 fr. p crrrtm n.prwii*, 7 WxJ-HL‘f 

AllP'r/tfff oi i'“4tllULIII iL^-UllfUV --V- 

S',. mrtJw.' 

Aiu--I V Itipr i-<r J 4 .*thT-lh~] 

mpnuC JTrit .Mi-iraifjfi;r*JriHj2, I ill’ll U 
La ^ ME-Hilr dlxriV v^ardrin 

td. I m tmihdDW Lhu I wdiAl riAt 
!>■ msi itafr bcntflU. 1 hinri 

rvcKTYViJ Inm fros bLui^ fur p]D^ 4 H.*' 



ProFi II^BPy Daclui^n, T^ll. Dk^ 
TDifl- H-»drafc fil-da.. ^bcBc-n, 
Hmm BFfvf nu I^Ar 4f 4I 
— "-aktt, '^II.rtL-Mi Pi-HKi 
bijHl ''' U«nta'ir.d T>rAq, 






^BiVHICaaJ NO'-e 



Ch^.. 



Your salary — what it is today — what it wilJ be 
tomorrow — dcpcods very nmich on your moiiiDiy, 
THn;l!y inemorics — wandering minds — 'Unable tt> 
graap detail™ have thwarted thousaiids in their 
battle for success— have held them down to tare 
living wages— worlting long liours with slight, 
prospect of advaticement- gubordltiatos for tite. 

The Ahility' to Concentrate^ 
to Think and Eseprefts Your- 
self Clearly Means Every- 
thmg'to Your Success 

Amerlca’a men of power — in ^>usiness^ social 
or. public life — are uniformly men of tnined. 
i»euic»riEk Train yottr cnetnory properly and 
you wlU And yourself able to concenCTHtc abso- 
Lutdy On matters at hand— to think and apeak 
oonriectedly— to develop self control, to over- 
contieeeLf co(n3diDU.5neEa — to make yotur PERSON- 
ALITY IXJMINATE. Think w'hat this means 
"--a better position -bijilfer pay-asocial and 
bwsdhess success — the EFFICIENT LIFE. 

Give Me 10 Minutes a Day 
and 1 Will Give You a 
“Steel Trap” Memory 

That is all I ask-" just ten. minutes a day for a 
few weeks and I w-cll train your memory just ns 
I have traioed the memories of 50.000 others. I 
will make your mind an infaHiLbleclasaified indev 
from which you can instantly select facta, figures, 
fkces, arguments, Ko matter what your age — 
your education — ^your ^location — your place of 
residence — lean make you “forget proof" — can 
train your memory fur SUtlCEifi, 

SPECIAL OFFER! 

to Speak in Pjblic" — FREE I . 

Fur a limited period I am offering 
“How to Spesk ih Poblio,"ade luxe 
edition, handsomely bound book — 
regularly priced at $2.00- FREE to 
every student enrolling in mycours*. 
Full particulars of this unuanai offer 
— tOiretllier v.'ith a copy of my famous 
Memory Test and my remarkable 
book “How to Remember" wil] be 
sent Free — simply for the mailing 
of the coupon or a postal. This is 
YOUR op^rtUnity — - mail it NOW. 



iLhmL irrUinChn 



The PublU^ Speaker 



COri 5 ". SrhrujKr, otlfi af CaJi- 
Tiwn, irnt.^i r 

'^1 hMj^ hr,^ >nbr..ncd p4i,drW^anJ 
ninbay faifub.l hu< fxpKtaUnu hj- 
ihi rHiUnvd vf ™n- «uimi. 

JOun buliHU r.^t. riDcclijIy lh«a 
TjItaS u'us u tabjiE cf liiirn- 

rmpBL cnHfr bauiLi, ■.s-j-i.rip-j Hia# 
■ r.-s; qmK nt^lTipV' ifaujld Kirr 

'>.■ Ii 4 t 4 . L urantaUiif^r naaiBJT^raJ ^ I# 
mr naur maili."' 



lit Streial Life 



JjpVlflct 0^ Jfrti- I'lirt 

CTrji, liTiliT#.,- 

*' ipJlbfD Tn^ raBrmptfif^l 

'HP bi>Lb kiohIIj aM. riraft* 
flaiify hHi| I IL my juLf t* Ifll jihi tJ 



The Salesman 



fi- ( 7 . TriAtHrii^t*. iTf tint Jhi'H. 
r.^ltl .VCH.IK4' .aCf'flil'Hf 
rron., rnfttinaiKJlf, nKlnirr^m.' 
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Elam $100 to $ 300 a Month 

Elcctridtyj now but in its infancy, is destined to become the greatest 
factor' in human existence dining ll^e present generation. 

Thi o.pportimiticE for thoroughly Irainod mci^ in thia wonderful field Bfi flljsolilfoly uniimLbcd — 
the demand, for sach men. enormous. Big johB. SIOO to $300 a month, opening up ^l| timo — 

our Free Eimploymonb Burt-i'LU LtriAbl^ to supply the demand at iLmea. 

We Train You For a Big Job In Short Time — 

A * Qtvisll E* fistFPm: trainmg und'e^ actual working mnditiona in 

our Ijjg Bhopa — under the pecsonial guidance of eKpert 
jnslmi:tors who will fit you, in a rcmarkahly ahort time, to take one of the big jobii op^ujng up 
every day. Day and Evening clasEoa, own all the year. Enter any time. 

Our t(nJTiie (rf Jr?tri»Ctlon I5 Simnli;, tftHf Jinfl coP't'Jiw— riO eorrmpOfidetirt or test to tauFfle- wu— J-™ ifsl Tieail, 

OTEry do^ ifaop n ort snd Enauter all iLe pnttiCeme with Ihe EdqU rijtht in yipur owti bojida, 10 TMh iti ulaab EiitteUi TIES, 

Tuition Met By Easy Payment* 

yn\M MciJ it dJid StriEClJ^ C4rtlkL£Q[lali 1>1 chc cEiCirTni>uif demaiKLi we are makifij!' a. very iipeaal □£fcr tD new 

sALidcQtfl. .MaiJ ttK Coi.]pon — to wU yoo it. 



Men Wanted 

CJTOaSE rovR own future today. 



FOR THESE trades 

P|il'm, 1 »inKf Br iclEla.y|ng^j Eyt^ftJng 
Coursea^ Motion Picture Operating 

There are unlimited possibilltjea in any one of these 

trades. Jt'S uptoyou — up ba you [□ drift aJonj;; otsame jf)b yidilihg paj^ — ]tlb[et4_a ]_(T-0Ut '' e\0fT tl ruC 

tJBPl~ 0 f yiW Wn tisft pnup(jii below a-g the ■first step towara a hLjf ft 



tlipe, are tJabL— Qt ym 
men liy pctunl slipp wurlt. id alL{>I the a.tKive trad£^ 



future — a bin >ab at bin pa}'- We (rain 
Our erj)dust«a are 4 UiPlil^«j to dtrrt^nd Irpfvt to U a day riebL from 



, . _ am 

(tie atait Of ^ IdCb business for Ihemselvett^p the Erowtb aE which, there is absolutely do limit. 

TOOLS l^perience N«^ed ^ 



rH££ TOOLS 

Wci ruriil-ib uj innri'riAl 

D.Tiit UHib roa un^ In t«k- 

j-pa n.nj IKHUTai 

nEF-All iTHr1iuT|:i' ISATEfy 
HEull lObnii nt fnr Llllliiifl- 
i, M*nriKlc™rrt"'l*"'t"'''*r»i 
Itiili- arpsaK-s while 
^ tabtas tbiali coilt^'. 



antju ttuu you nn>d 
ubivpii'iiii 4''it£tNiaee- beeuuu ruu due'l. Duoa't taint jm an 

eLtbur y 47 Dnam"lWinl 4 — r^rHMi.'iwvil'Dl Hl.11d4.nts min rmin In t4i Bd IVA tnlii TIM fniD LLii Kmiied 

— iMln. icuuliy tfaE BNt livPlDniJiiB B«t«u ihap wnrh rAH|.h|Kh 111 fully eipJofavd. iu wir ««tNl>w. 

Send the CoupoA Today For Our New 

tii-n^ BD V obitEirt^^TiH.i'nKlfJlEi nay tw. , -np (,ji wj'. 



yn LIT no. T. I ■ r -^ — o^cila 

B. W. COOKE. iHrevler 

COYNE NATIONAL TRADE SCHCOIA 

Dl. 



CixpJiijBLiLji tlip wub-k. l‘>£ tbci €hi^ ii« Z^AtkiaBL TtmIA' M'-Ilo^Id 
fhiii'b 1 hi viiEipAihI icivi»'k Nir laAn* ISti uj; vpu^^~ilau'L 
cAi$- DKrr^' ii-l| tiripriT niLfp-nr^ »ri nil bficivii ‘^hL 

IdCO i pMd in<1^1^iaj± All 
If blr Jutfc — imiJ uiinna LihIat. 






B. W. COOICE. Director 
Coyne rfutiDual Tfiade' Schoctla 
39-51 E.lllin«;ii bt., tl«UI9^. Ovioar^ Hk 



CIPbI btf'nM) • — WkElii'nit ftlif CibTLfcithljtt OA IDA 
■’TmlnnpTtT. pl^Mi p^dhT ‘niH ‘ iciut IilIhhiL h'^LjiI;^ 

uiil full iiujrtkruEDri of 4 iJile^lT«r 4 <i ni«n— ^ 
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Expert Wrestling 



*"■' Physical Culture 



mOiSt WOtldtTftll touraecf leaanna in eiiFitence, 
Li’^Lrn At hotfiu— by mtLil — from AcLuaE WdHiI'i Chixn^ 
pinns. Develop your litK^y by thy gr-eatsat methoda 
Ei-cr rti-vlBod. Be itron?, tucnlthy ^nrE sUlkliC. Irfim tci deFmd 
rH.mrrj.‘IT, «nJ urn^rnsr men witti ease. WIwm- alt atlwe 

Drsrtems fail, tlte i^^'ondnruJ Givtcb-Biinu eeiirse JuccBida. 



Frai^ GErtch appJruiff bij WDrld.fBii]^ji " tae'lielil'^ 



in pi^ivir ■■''Hlii'elie. Write today fat- Fi'bb 

BtHklcl and fylJ ParticuUni. 



Farmer Burns and Frank Gotch 



The ctrigion] Farmer Bum*. tItP bySt khOWtu uitd mOt^t EctentiRc wreEtler 
Ibatiivyr livi'tl, tniiner nml manAsr^tr of the inarveliiuw Uri^left^Ahwi Werld’* 
Champion. Frank Cnti;h, will teach you at home Bj Mail, all tJlt eciyO-CTJ, holdiBt 
breaks, deferisea, aiifi trL-cks of the- W'oaderful art of Wrestling and Self 
Defanoe. Hunctrerla of heretof-orE profetaional aecrets now fully rrvyalcd. 
Thla course of Je.iaona ta creating a EenaatLon. Situdeuta are enroll iciB; from 
everjf iitate in the Union and rueny foreign edUntrioE. Never before have 
Actual World'i Championi offered t-helr mOet Seeteb methorla of trainlnjt to the 
public. Grup tliii uae^uallcd oppertunitr- Gt-^t in touch with the Bcht^ol Now, 

What the Lessons Teach 

Thia un-iqUe aud iuLeiViAtinsf ceiurae teache.i in a wonderful way Phj«[e«| 
Cnlture aa it was never taught before. IE other couroeB have failed with you, 
Th.Li Ceurae Will S-ujcCeed, YoU lOBm to develop All Parts dF IIie Pfi^acq-ue 
Equollr^ fou Leam to becomo Em Expert Wmll-«r. You icAm Jiu-JitEU and 
aeJf-defense, You leiirn to live properly, to eat, breathe, oKereisC and sleep 
UB y ou Eihould. Easily, t^U ilkly loAmed, ajicl in tensely interesting and f SacSnating. 

J f ifi'iA 'n-A.iit te tiA B ^ rOAt aLrilaub- te- Itevu Rplendid Tobjit health, ti>d riv4i awa^-fdil ki tie a 
BfcUtcd, saLcaJIlc wrestler, tla^n ivriteTodiir Uithpi bchriinit O^rthEi IrH- hili-tDd liberal btngitadnT ahr, 

GREAT ATHLETIC BOOK FREE 

AiBAMiiir Tiis-mu Ulc EllnKlTnrcd Fete Btoh, 

It- tel le nil- olH'iat shit p^Etilur soAmI nail bep' i-Dot 
^■ua ieiliL at tmitll eoat. It shnw^yon bnn-te i>e<- 
eniitit, thu Ala-1 etna ntlitfte tm:- Bn-ntte ihi n-nd 
linw yeu e^ii -Msnnlale 7 vvnT-«-l( -with Che l>-prt 
tii-T'ira nthl«ei «nd Inulrv^ra In the verl't 
ft*fV Mnn nn4 B*r li AmerEn sav-uM 
TMi Saltndie Btah, ii- rtte loryvut rep7 th|i 
iuLuiit- 2 -. I'cm ttLII Iki utonliliaJ nt teeainrwie]'' 

-Aua ih-ialts htiiuBcd tvf «UF ituJead tre-m rvnr 
bnnibSnBd Cnunn af Lbbbehih Iri eiiyaltal Ctifa 
tBrBBnd BciHntlrilc -WTH-tlkiE. 

Trjlltinnd OfM-DUa hTErilAIIlCF 

MrLJ IIT4- inLiitVWItid in iiTh'hI lieallli ah-l titlfOrkE 

ilHTHliipiiiaiiii. ynu eEliajiiL I hint lit- uiratteiici (- 

nut riTl'nrYnn.i’i-iiii- lit- ri-ri-r Enil,1liUii-il. ihi Le,|. 

llTTlTlRi Lat lea tiaar Iram V-au 4mmadlMalrL 




FRANK GQTCH 




I 



WLqi ITLne Cm ^ l>nT]i?te< --^C D-U -iihtetet hfiow 

naiu ipejr jay, nn-1 trrftetethe Bdinha *Hjh*nt. 

ear>it^ MiiPMwitn a*r*t "i atu. JaLiaiii-ne ciKaiunB 
^xiu urc dtrltiiittLe Aia^rii;:ia iiatiLleihi- beiiH£(,cir?-iiBr 
si^niteFivL AritiwLrdiJi'i riF -abMi 1 1 jiir ind iSihitr iirt,nclw;iii 
Ilf i^liji-ii'ii] luIe-ucvi.' 

r raaik HSa-t^k Oaya .1 '"The Rmnii ol't maw-'hintr hm, 
h-niTVH Bpre nb-'VTit derrlof lap te-?- haimia IkkO' aiud 
RlKHt KELatEde WhMllDl! tLtte ail> liuul, thlJlAVnr El enl. 
JIl- lOC-lC Ulj aM a farm Li.-<r ajiJ mailn mi- Ma-A'i tki^SB].' ' 

Hai* llasitv ' I c-nnijilef I’wTtnnr PaTWHtn 

JireaietV n( uB rjem n.n>t athlei le J^KTUCECtr*.'' 
TuflU Hvis**ii- SeiFii "Uh took iH-tsnBcidEnaTi 

nrcttirF ka--1 itiiLrkiir smide tttr, naiilH.ii'i u- W^riA'a- 
SI,aiHp4a-nillF4 HbnE,rtj niR iiii<Chr"la iiHi LAn iucihE, 
wiMj£<?Oll fit ulE n-nto|ii, hilJ A iiii^Ti-r-a.'” 

ThtLlHnda tP atad-thrta eiiltelrHn lLi- M'bia'A tit,tvw ft- 
4'hI]^, aa,) Ti>ii 111 , iiii-ml I^H-ijiri.4 -j-n inain np,il Iw 
dp,,r[nK iH?TpEni: ln'H Ith Mail •eLenlhlr Rt'hli.'thi triti n l-ng. 



FAHMER BURNS 

Th^ilttl Culture 
K*4E«iiae -Snr* I 

”'ll ud>_V ijjiiji liL tliEl 
rmwLr" Jh m|Hirlnl]y 
-niii.M'lii'il tr^-lMBnli bh|4 
jinErioliiti-miBe'll □•- 
tiL« radtBeatioF 
WK-M-J]Uh.EI iHFarthta- 
Bump. 

"Fmb h Ls cub 

] -n,-,r4M aH ii UTiAEltir. 

-lii.ras fan* ]in>ten bIh 
aliLll-qr to e-ommual- 
ciite LSh Rk L] I ui 

O-tU-l-ha — lu Ll E-riiTiiia 

liy rb»4 d~Kn'i'E iii^ i Fi aL 
"[ilii-nHh-il «T»fiiitTit 
OE Jill- [li<DLb.M]h.FhAnfc 



I 



FRE£ COUPON 



farmer EUlUfS SCHOOL OF WRMTUNG. 

|]AA Ram^e Eldf,, Otnahi. Hebe^ 

]Aa,l1 imr FWia Ba*h, IIlJ fi^lL MilVtU-TlIlH tllD-it flWih 
urvii? eivnr^e -nP Iim^ih4 Ew ra^^abcal Cuhtaraand AelanUfJc 
Weeitllni-. N-O -nhJtKHtHiia i-^ mj c-Hrt, 






. A^a. . 



Ask for Free Book 

Sand ItiBi Ci»upfHir u‘ir Ttnir ii ftiii^ !ia ii li'Cgpr ih* fln Ji pnHl' im nl ff LEI 
iln. Elam yiiiiT iiui', Mil iihliHiifcam, nih i-dhu v t>> T^HIL hH'tC-Tf 

KC|i| H|ti4 i^M- — thii^ mLnTiEifs kief^rT* jw. Cnii^ It. ^na will t1n>l 
[hi* lllfTHivn?' Intenpi^l; Liiti^tifKlniL iiri>l ;a« cmi Se 1ci iia 

kUiVMELgbEQ ttl1i M'WAt diJi|iaff EU ji jEJf FiJI'r 1.11J Canlullr- iMilneu, 

farmer burns school of whistling 

IHfi RAmge Bnildlngt Dnsiliat Nehr. 



POPUIAE MECHANICS ADVERTISING SECTION 



4 & 






bkoAv Aula ^it'hii'Dl 



I ^“ 4 _-r. • hj 1 ' JTU .il>~iii 

1 c ! ^ --^IL 

.I wniill |lh;e 10 -?E ":ur nr’?r j-;-. !;~^l 
■ I; i.pjtJ ;in:l i_-c J^uLc Kn 

r *i|| It^ ycu Lr.DZ. Iaii># bl.ai | 
• Oj du. 



]>tLrOit tr^[[icd 
^cn gict prdcrente aver 
a]] Others;^ £et jobs quick as soon 
a!| readj'', Th^ study heart 

in tlifi oentsr. R«|[ia* itg frejnerttlons puwer^ 
Ka other -city, na otll^r schonl can (?h'* ynu 
what Detr&it oflfeis. Factories ahewq 3 re not aJJ. 
Tllittk what it inc;ms to Icam at Detroit, Every factory 
knows us, eflctorees our school, glad to get our graduates. 
You're right in the middle of great auto activity, Metli 
an? firt?d!?d.4?ver^'wKiErE ^r. tEstfTB, wpainnen, cTifliifftiini^ SpLcnddd 
chance to start in buiLTUS3r Himdisds of rjur « ■ aduutES art doling It, 

Earn $7 5 to $300 a Month 

Wc tEach jnu to hajidtc miy nuto prep emit kiri. 0>ir equrpment li e^cniJIrte. Stiidentsi actualtv 
bi>iU n«w pan tr -0411 Sthtt m fli(l:$]L. getting reKular facUiiy Iraining Ip aseeniblin g. bJ(jek- test ins 
Taad-tEstbij:,etc. That's the DEtrodt Wa^- AIL IntJinj lrp,a of ntwlini. Il«hiinn mid i^itinn iv^feriia 
in oporaclcm, Lesnn co ilnw; rcicxroTB, adj iisr cerbitrH?Li>rs, m-aRnetae, vatv^ itearinei, ftQ, 5ii4Tllnder 
LnlEr tpujovs car is used tftr eded initni^ian. Wc lure a pew i-cy| into Kin j( cfiBHiu, cne UitBst thl-ns Oltt. 

Detroit is the Place to Learn — Start Any Time 



TtidPe are 44 auto FaLCnriES :o DEtrOtt. 

Our Ftuddua have the uriviloflit of awns 
[hT4Kif;h ?□/ pr all cf them, urdudlnj; 
Detrek elecLiiiC aeyydce deuamemc, vtlule 
takin.j['cur cmin^c. Yau cnii't Rct theu? 
fldvAptagea .-uid epi»iLditLii«a iiiywlieca 
cist. DcCtihL 1j ihc <.nitiMiUibj|£ centtrL 
Yc 41 mjilre fiuiteT time hejc and vnu 
prscliciJ JiutFuctiDD. Come lo DctrcLt 
ud I 1 IU-B tKt IhuIimu rijhL Enter classen 
time. 

Great Oemand for 
Detioit Trained Men 

CarzBEB tfiJCOLKiluH^t: the cauntry write 
lii foi iPEti. WhjF not fi(t -vDitrfflf fijTtinc 
e( Ibeee good, puybij! poaLiimi^? 

Deifutixi Gre«ter Than Supply for 
Competout M«n. Following Clipped 
from DnilyP«per«— All Partaof 

IIipiiTjani .44 taataE tiiecbubtin, 
nrnipijm, it&wnhIeiT, rewl rmi?" ; a«>sl v&gcw. 
ILontovds MKororck Cki. 1108 Cuhl 
OhangEiT — idiHt k+reivd drlrci. idckdv nuJ 

TCl lAtiLci CU« BSth tUnuJcd^Ol PliIECii.JIm'iW 
ECH. liul knm.lij.ni,;. 

uihhI u.|ip]^. Adiin.pH }hnE H, tin,, fflll 

1 ft Efikd ll^LAbi^ Lie nni,f# ki*.tH 43 r n|#^., 
nxti'nililHm 3d jxhh]] ^ivfrir Is^, -O^hiDud 

Ai-f.llnot. 

to UrltTrs — Ccirne tiv irnrlL MhHACI I 

UcturCHU lUC.^ihllLkEid Ar«unc PJh.hL 

blDCk — AjlpJr ( 33 IiliUi'iilLHL ilirtnr 

M fij^. f 

KiibI'i:hI — ITI^h cmk,? TTrvJ] antcmabl |..- 
innTinsi'r. Jfpc b. Kcl ELL 



GUARANTEE 

We suBTUktee Ee fpi«liFp reu 

A pPVfUeA ■■ cliAbllfAlir, 

rcjkUTBUP. licrtEr, hlIcjiimiii, 
demcnitratQr <>*■ Katjee mAh 
pa)' Inn fFcm 3 ?A. 0 (I te SSDD .40 

in B kburl fuDE Ac* nfbbij 
iBQficr. We havfl Epnitarilr 
iTiurF nqisciti fer Dkcn. Bt GHH) 

BHlAriVt thuL WE CHJIi iiippl)'. 



Mitfugan State Auto Sitheot 
Sludente or* Comp^i-ent fo fUl 
Eticry petition cm J MiAi Ganti 
Stiidebakar ■Jiif MeiiwelL AcESicr 

, . I-fi Parifs.W|A, iclpiAiBrj ^ l!H* 

frot e. a. Arttinr. 

Mlf IiEkiiil Stilt Sc bAtiLnEt-ntiLLllfcb. 

Blr— 1 am. m'tlmu idmg Iniil ftnis 
A rrlenn Ol luLiiii, 3[r. gSruLUlL Bud IliS'lH-Lr, 
JlllTE Ct^Dil ■■ Hliraav in. CUT tUilBfl Lhiht], 
ncdiTij bai?4i liHp bkcliuf alJ wiinniltl ifn. 

W il famri'i WB dkilUjl CEiirJiHvtLof tbil 

wiTiffir nan. dava ,^‘it vBnrifh. ’■ivk. Blii.mil 
»mnE to kiiAp mk KHnE oBtLE «|iriD.n 
VpniR Vt Th.mii.kii to whit TiIe hnrii 
FVVVIUfItinuErrIliqtflUl H«t Uf ejSeh^ T hnio 

■B* tAE b^n KJwrk J-Et. W» liHTr»^ (lie BSEfi'::' 
tiyt tlin gludEtiHkar Blkii 

InnntPkljf. CHIfoodj OtU-HllL, 

.‘Ilmrttnc od Hd Owi:. J-vuldn'l 

.4e£ I'JII PuMtillll 1A.> i Jd I Iff h-i| 

,, ELlui, T-nw*. M*ii- lit, 3D1FL 

MLcbJiiaii atH.l^ATli:i?aPll€iQC.l>«.ni^ 4 , Mkh* 
['■HdLl-^mCiTI : — 1 tabdU 3 ini f i^C 7 ITin^ CfiT 
thp lnl!orn]aiji3ia 7134 - uiiL hu vit^ 

Mwry bri'iiiijw I rnTianq ihi« ^H|-|.icin 

iH 1 Kill hiu^ e 4 th# \tnntii\ lijmt Til-Ulna 

iiT.*RnrwA i^m kfiLiLK lnHc4h«>1:iaiUiii'M 
fnr ra^KJl lELd urdi rrMnn-IJCNL t(i Eurji 
'IfJfln lllA* |Hlfcttfin.irfT«dnj«i. 1 ■mL'bj.nh;- 
TLil 4 Jidli J ^t-ABEi 1 11 tiVtilTKiE tfk Imra q^Titn 
liuaiiirfw Hn^ wliil tIUi Hh-]iiH>] 1h^kir#t DC 

KLa. 



|H.|l*0 

AiiinmniiLlo 1 t«.|in|ir 



'u BJtntod I munt l>v 



rilWTUTif,?il f n™? ythcfr nt'rU Bi.^ 7 . Uoui» 
for work. Avto.KnBtt £ cFipib* f.:v, 



rae 

rtai-T 



honBL Annuu, Pul 



Write for fafi particuiorp. 
Axil for'‘AvtP Scho'Dl jVcm'*'' 
and pciA- Pifftorrai ^alalo^ 
/list Vtrr. Boift fva. Oj, 
still. Jump on fTCTj'n 
and come l0 ftsiToii, 



n m+t ami riiK.iiftm. li.Ll'T|iii[i',i‘i„ biiiuil 

■ ■■ ^1L'rp4jBrU>Mll|: 

.iTAdn ot eibvra 



'■f iiyrtTniu/iiiit emr.1,10 Bt TiitniBpk Hwn ' 
I in BiKKi pHjj[i.g poahloiiL 



Michigan State Auto School ^liuib Mich., IJ- S. A, 






?0PUIAE MECHANrCS A&VERTISfNG SECTTOH 



6» 





I Will Train You By Mail 



Y-es, I mean just exactly what I 

say — Lhat I iviLl give you this msgtiLftcent 
set of Draftsmau'^s C^aivLug l[LstrumEnb& 
positivety and absulutety free. And bc-adei 
the LtLSttUinents irt this beautiful pEush 
lined leather easr, 1 ivill ^ve you 
absolutely fre= a £0)t£31[ieb drtiwiPii Tx^rd, 
a 24 iflch T sciuare, a 12 Inch rule, iwo 
trianalea^ a French curve* two bottles of 
dra^'ing ink, a supply of paper, pencils, 
erasaru, thumb tacks, etc., etc. — a comgdetc 
draft&man.'& ^loririug outlit, liic ^tiry same 
kind that I use myselb 

This superb set is valuedat 317,50. 
It j^roes absolutely free to those wEvofiet n’ly 
persona] instruct ion.» in Draftsnianship, 

ecome A 
raftsman 



1 am Chief En^^mee^ of a large firm. 

Dr>fiHiia.n.ihip brought mc to my posldocL 1 know just 
thiC kind of tniiuLn^ you need to get a big salary, 1 will 
give you personal instructiotl by m;iil — inslrUCtiotV based 
on ray own evcTy day pnM:ti(;?Ll experience. ¥oU need no 
special toleut or rectulreEnerLtit. You do [itit have |o ta.ks: a 
min Ute irom your regular wc»rk. No matter w^ho ™u are or 

wliere vdu Liv«, if >'«l l3.ti rEuL anxl wriLt uiv] a.r« .amtaLmuy I wJU Eake 
you in narKi And n»Fiko a drafmrkpn mt of you . Write f™- my free 

baok at'.d twe wlial I den« tvr-utJwrau ISnid (be-LOuiXid Oi itOklCArJ. 



CHIEF ENaiHEER COOKE ■ 

Ont»t. 1 Y, 45 S Cass SU Chicago, ML " 

Without obligation or cost to me aend prepaid I 
your free bmk ''The Road to Success and par- 
ticulars of your very' extra spcciiil oifer. I 

I 

NAME. . _ 



The need now is for draftsmen! 
Companies everywhere are lookiiiK tor 
skilled draftsmen to fill pocltlons paying 
from $125lW Co Sl7,1tl0 per month. The 
work ia light, pleasant and profitable. Look 
at the want ada of cur metropolitan newa- 
papera and acc for youraclf what an urgent 
demand there ia for draft&raen. This ts 
tt» " Ciin?t™5tinri Ag*-"— the epoch vf a new 
pace Lrt everr Ae 1 d pf iuduatrial CTulea.vDr. The 
of tlr« druPBlwan AT^ weeded ranri: thnii 
ever bervTv. Givi! me iniiLuWH rrf your upate tioie for a few 

immilis. and f wL]l qualify yuu far a hiR ;;n]nTy and a rcaJ futacA, 

Take Your Time To Pay Me 

Let me tount on ytiu as an eiimeat 
Btudent and you won't have to bother about the 
HKney queadon. I'li iielp ypu care ol chat. To secure die 
quick enTPilment nf a few mare ambitlaus men I'EI dit irijr'lilJ- 
tiwi price- tfl BJTn:xtrmit:l V shmH fjjnLrenrd dive the iwi-vilejne 
oE payinif [fun AcruiLI ouat AA ifirn'is SO baa]^ [baL ypu'Li scarcely 
miiiA [be maney. Remember you Ret (he dntftsman'a putnt 
th£d y(ni can atart tn riefii away. Send 11 m counonfor 
my amariiiR free tHDk and full partlculan af tnr ApemaJ ader. 

CHIEF ENGINEER COOKE 



AUDRESfi 



IjWeafi Eeglbiarinp Warfei, Digl. 1?., UE Cau Si.. CHlCMd. LL. 

H 



iiEco'ie JfeKtran Popufaf lffpJiaRi(w 




POPULAR HEClfAlTlCS ADVERTISING SECTION 







Sensational Pbonostraph Offer 



We effer jrau the meil jeTkt&fieDftJ, ihe 
ne>t jutoupdiTiglj libei^l crcr maftc in 

|K« liiitory of the Plienog^Dph hminHi. Wf 
Ben^ to J'OLt withmit ene pennj in 
T*nce, without DHB fait of cbli^BtlOIl Cn yClEIT 
Tj^rt whatsKVfr^ tfata rf<rnarkable UniTcrjal 
PhoooEraph — thia BtartlLaj n-air invention — 
this marvelous all luetel uachinfr which, is 
rsvalutiDniEin^ the tiilking machine world. 
JoBt lO^OOO of these wonderful Fhonogruphs 
have heen Sot Aside la ho sent Out au thiij 
aoLuaidig advortlsintf aUor which is nnide in 
ardor ta get a marine in emeh locality af 
the United States immediately. 

ilever before — and without doubt never 



sgsin^will art o.^er so liberal be made. Mot 
pn? cent in «dTBJicp~nfl rcf4rone«» biked. — 
no Cd 0+ !>,— no delay — no rrdtopv — nateven 
yonr pfromUo la keep the Ton^ino, The 
enupon: haEow Ls sH thst neceBsary. And 
with this remsrksbie mschtne will Ik sent 
eieLt ipleDdldi i«leclLQUI' — the- to^lar dSc, 

doiihle dito Columbia neordk. Flay tide 
grand Univer«al in your home wdth the 
Euperb Belectjons sent with it— give -the 
luTiuverial n thorough IcndayS^ test and then^ 
if aftor a ttioroU£li ternt nnd o>caminution 
you believe it to oe the most remjirkabhf 
the meet wfonderfnl phonograph you ever 
heard, Eimply 




Imri: pnV [.ifiUlttM ^if tjiix Specnil bliOlMd 5 mufrfvrtofy 

Dareain prirt; v( in nmal] rni»il'h1v pf 

ll.Uciuh. If fur DJiyTWAiun you do niD4 'P.'ont tG lcn:p 
iliQ pbiini'utt^pb snil ^itviplyNlLim Ig U4 wiikiBi 

ten dayp nftcE' receipt at oor c-ipcDit Srjd vemi ovtt oi 
nnEliikit — wbtbnut Ihq icoDodB tlio PhonGaiuplt 
IcdTGnlr 

Tfamlc wbot 11 rDimulfiililf Phanattnpb tbbi ona mujt 
tie fa fihdur tp hulii> 3 Bkjc]i 

Spcciuif*. InutriLrocDtiiJ MuiiIl 4 BaiMlaiLtl -Oi’nliL-Bira Si:- 
Iwtlon*. t4iuh vGiii^ ri4la dr Ti^hiA. 10 . iliBl,rii.invlit 
brou^Iit Gut 1n an ocIuhI repr>.i4iirtiGn mnclV tbe- 
Ofialna^ piitDiui unad.Gr nyllnbld faLurroit or jjidiutmet 



— n(i scrsflcliinit or 'haiilBa. -CffrtrtCiUa Harp ftnutla- 
pir™ nnJ njl ti-iniiniiiif tH.'^i-utiful hiLv*t effect, pnt hig 
partirlcGf tin Gr n uud in its entire canntrnriKnp; bna^ 
IE |nrli.ia wlfln by t lnc-lL.i:rv hijrli. ]!’■ ittrheti d«ep: 
WeiK'bt IT Ibu.l buE GxcluS'iTP [nilGinalU: Jtnrt apd atiip. 
Ployn AbLnuIccfi sed adtcii ardliik 

Hiuhl iHuiuiitbl Jititi.irtTHiGH— the rvirular 8G cent 
double dine CGlnmlHa Tccoo'dr vtll be ogqL tij i;ib 
L 1iio A G[Hnp]ctG- li&t at biifi^IrnlH <if Ihe nuwt 

jHn'iLHjd Oulcei.lPnk 'w ill 1 ?g lent OJunr wLlh tli4i irunliinni 
tiltil tVireihJEi. Ygu bn.ye tl’iG pTivluaa uf ojce-bEnAlink' 
jimn^^Wlr huvaer Ell iif the B EeleetiGiuf eeut tG yon 
tbosc- uf y^ut i>wii clialce. 



NO Reference Asked , c__j «_ Monev* 

EiBKifnlAT. no M(f*if*nc;o mlf^. Od Tstrfpt t,f tb« toutuffi stmplj A , ^ * * ” . * 

sldptJia plumocrapb ord pccordE rivlit put to tgu. Jf rpu decide tliat K Ufl*v4f^HI PnonOICITAph frO., 
WAiittG keep the P-JiGikQBrnplwiiid recondn Bcnd usGDlyfl within trici ^ jaS-.a-T ai-., p, |||i, 

aud jraMhe bali^ bt A Imyntb vnlii Vud (mpJ vur ^ j *t an* ranr aon.fcrfnJ mcw ir.lT«wJ 

Spoclat Jntrodnetcav Bnrpdii PMca of only * IS.M. Othcrwirn return m c™.,* snil S hlcctiutui ur eIiu fnciib.rifc Duubfa INk- 
tfaCtfL Wt* arillLy in thll nuUll'P., i^eiri IXtupnei C!u1iimhi:L Hvmnb. Lf RMfutNrtiKy DnCT*xHRuu1ufi, 

today, tfaan cxamL-ae nod teEt IhlE bnalituL. perfect. Pinjf' Unnerna] ^ ,“** I thuiri. I wilt Hnil inu JE in. 'rn 

gScc. TTim offer d limiiefl. iUJbedlate fidloa la liciDeiiiatY cFU-lh!l*plllrc1UFn:nuniiipiph(iiiJri.-ciiiklaaTy£iiiFCk- 

thdcMlpOa (pJay. - 

UN I VERS Al. PtaONOQRAPK COMPANY, 

iaa-3T w*at. wth si4-a«t, Chlcmcci, IN. i 



r cFU-lh! I nlllrclupnl 
ftamr., , . 



P-M 



PJ'i'Gi't! .Urn ti'nii |‘f^pui(tr• lr<:r.l:lIlllIl:^fl 





POPTJIAH MECHA1TICS ADVEHTIStWG SECTION 




My $3 Exerciser if 1 00 
Reduced to X 

Und] further notice I 
wU] send one cannpLetie 

\ Muscle Builder 
Outfit 



to ad}' itader cdT Popular 
M«hinricB U|XD Kcebpx 
p[ ■il.Ki — just aoc’tlunl 
the TieitulaT pricu. 1 will 
uL-udt; a OCiIDjjleLe bi>dj'-1m'ildiiiji 
cwrse irf Lnitn3ftk"ia(JMH*lr>ii|J 
21 selected exefCisei.ThitMiiKle 
RniJdif 'ndll m«t 1 Ih! rcqiiir-C- 
itieats of perKjn — weak -of 

jjjejL KtmfiR- — HI u n . 

wwilad or cMM, 
t Cnobeusedtp 

exerdBa * n ^ 
V muscle id Ih* 
_hody. 

/ 



A Chest 
ElKpander Also ( 

with rPoH J wilt itive ad ' 

CKJtrd haniQe. wit.lLOu.1 Cliar^ l>y 
livhkh the WukJb BHlidH- Cad 
initantljr duitverEnl hito j) mnst 
cffpcciire- Chnst Expander f-o be 
used iat de^-elojiiiafi the rli«t 
nnd lurjTK. TbIcp diavodtaKa ul 
ihiB. ttfipotXUiUty whale it lasts. 

Servd j'oar pcder lodard 

Prof. Anthony Barhw 

Studio e. 1 1 o West 4rSd Streep Ke^ Vork 





MEN and WOMEN WANTED 

tiOVERNMENT J4BS 

$65.00 to $150.00 a Month 

WE GIVE FREE SCHOLARSHIPS 



FRJlNKUH INSTTTUT£ 



Htdfl'U — TantlfTQn irllll 
Fill] Pn!T-'Iinp|rf|J'tTviri''*1l'Hi 
l-'nM Pn-necMMij' — Coui- 
mno tSsiw UCitTHliCna 
sdiEiini. a>iiiriidi|.'i 

ThU™iKni,*tl.HmiHHir«t«S-CTrthlni1hc 
II- r. mrTr^trr to- tm lunplp* nuHrUni ; l ihw mrifod 

Eri. rjn (ilir t™*, ‘"dniFnim^nr Pi>MiC< 1 ] •■'i lla* » C-tl 

T... ‘ Itlifntitn. In Fi^C^^ttllba he dn cuiniiulJijT] h^r^jocked. 



covroN 



sitin Hir CM iitttfe iim I .^..euJwPuntM 

...Pwtinunik KinilfllHt Ibn 

...FuHrthibiTW jiiiiiifintf 

C«Tbr IfiliMplinitl' ...XWtb iw *wtTh 

IjHPWnnil whiinMie]i. ijMOhfim] 
■■LSMilii G wii mi l m l lM 



1J7H h }l ihI 
IHH h II SHI 



JuiUj^a. ■■■iraqa^iirrrB>i--g-i» ■ 

JiefrvTf VMP; ?«d« U, 



■ B^b l I ■ ■ ■ ■ ■ PTbP* 104 

;nPrt|!nPgp- 



Pi'mic J/CMffdrt Pc-pulffr ifccSflfltc* 



The TruDi About Poultry 




Get ike Pa.dtx bj 
Reading 



Tbe 

One- 

Man 

Poultry 

Plant 



SiK<wHfii Meilicd* -oC Mtn -ob F.rm. fir Small 

Gbavlcic Dh ■Wilt'd pmtai pflBitd [n one enlunt. 

Py PKb N+ W.ISflUVHOfiN 

"PEAL work, with teal poiiltr7i iitejil Kew Fnjtlaiid 

Farm. This, isa smitle story ol -vs'liail ties beeil dCin« 
by a mar, 3ft ftirty-live: year^of nji<L town bred and city 
eiliid^ed. fteiLmjf out tg iH-ectlc? oC niiTdklhc, buyinff « 
sjnar tnim ui the htIL country, arjd. makirau > aOrCeasuf 
Tine v-eintureL Sot only la ilte ireatln^t of ehicks. nnd the 
matUBetTKnt of adult fowl romptet sly covered, but the 
interndinji ^Ide ls!idt>fl ol frulc jtnawm?, Jirain roisinB 
.and llie pdOdUcCiMlof idiik. that tani^vt M op 

real farm. Yau cet ruimed facta— taeviy found id Id'biii 
The (futh about poultry » founii in uctual life on p 
wie<mani paultry fami. 

Von Can Do the Same, Book Tells Row 

OUH SPECIAL OFFER -The One-Man PMilk 

try Ptndr. I*1 twcNe PfUft? ( hijek foemV. arHl the 

Adiericaii l^uIlT}' .^VDcaCc, line ycaji. for ddly 
SO trte.. tWuk und AcIwKjte, Ihm yenm, for 
eciL'y 11-OQL if order is sent at oncE. 

Oqlt F^TVr i4> fanncrirwvniphy U1«iil;i'iEtpd, ftnirfeli'BL, jymnv*v|i^ 
arid ncHihr^r BMt ten. Kf^bllilivl iHi.i1lV il 

likt iiBKi-p uriihckhh'. i3Clf«riAnii voiiM- ^Bancb^' ErkI UJcf^iiH. 
H!iieiii|^iIi:i ^T|iy ChLhJi^ui^i^ iHJvLltj l]CX:rfetlJM KM:tii 

AMESEUN P0IILn!.V AUVIlUn.SS^ HedUint BtA.,S!fT^niie.N.V. 



MAKING POULTRY PAY 



dpp^rin nt^rr nn kDciwls^i 

I'lnillrT ^ItiiT? than- -nm Hxp^aii 

OP nloriMlfa 



S v ]irn] faH.'Pif nE 

TP HHluhDlDMIlb 



OP «1«n»lfa , , 

Ldt cnmoLiir ^JiImiiJiui i i Lnxh teu I'/vr Ip rut* xaniCrr 

■ ■craarullp via nipar^n Airiv afna an primJwm 

■ n u r^u. II 

, JcTPn Tifil U« ■■'T mwwr Di tt^TiiVilbr 

hi^iaav TrlLT ii- MNk+ PtMAu 

^jailiterB^ ^J " InP mlEEV Bwlnttf. ' U »lBH- 

^ 100 x 11811 ftch-tiol of P^cnllry 

0x75 ItoniitHiii tTrovc-g Hlfpipiirl 





Every B»y His Own Tojmabcr 



firaihjrl Tviti'' aewr mihUa. TiWb haw b «ika a 
KBffiM, TtTMbdna, Hiiflc Liuiim, nouB, hJLui, Killuni, 
eWiflMJ ifu rrarfurJ^-aJ fawni BnpB, iamiv bwUb, 
lllufTiiLluii ;_ ULu raimJ^ nr Ub DiimM, pnu^ 
rvd JFrd ' " Do i m jc Phfkut mralir ua blni #jll an 
ievaatj ]Da. WKSTtXM niSUC DTI., PTTp rAIII., Ur}ai4|. 



J-M ASBESTOS ROOFINGS 

iEificnrUBirc "'The l:iiPitei^r n«iaL'~ JB.T»illff«f T-M 

Fj^ Ptp'lpIvTTTfilmi darjifi Bilnrlbil-cl J-M KrtoVlnc UMpriUflNiriry, 

H. W. JOHNS -MANVILLE COMPANY 

114# Nm VovM md. Ebr«r|r Lax^i 4JILj 




Don’t Wear 



Brwdlu'' AppliMtusC). (ihe modern 
Bclentiiit: inventiiciii, the wonder- 
ful new diaoovery that rdievsB 
mptnn: will be sent on trial. No 
Obnoxfoua ^linga or pads. 

Brooks^ Rupture AppUanee 

Has Binocinetic Air Cuahiiubii. Hinde aaid dnw« the 

brukeu parts, tcvether as yoD '^rauLd s brukeu lucib. No 
B 4 l^. No lien. Ptirabl*, chtBP- ^Hft On toal ti piTKve 
it JVt^lectnl by V. SLuateots. Catst'O^e and tneoxiLre 
blaolna lOBiilcd free. Seod Qi 4 be and addteea today. 

C E. BROOKS, 1S17A Sine Slnel, Majihflll, Midu 




POPULAR MECHAHICS ADVERTISING SECTION 
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Young Man^ it Pays 
Big To Know 

TRAFFIC 

VcHi- CpdI-«-™ il Eafjljr pxi4 E*m FromiSOlo 
JlQOWKkIf. The Trutiportatioii Fi*Mi it 
(JiKTQwde’d — TlaaDHUidE cif iEHuiDeiit Tivffic 

Med Ara Maedad. Rig-LtNdWi 

Tiartic— Tranaportatbn— prowg h]£gftr acvd 
V imponant each day, Tlicrc aeems to be 
^ i ■ nn 1 [niLtp nor ia there any limit to the SaJariaj 
_ - ^ Eifwrt Traffi.c Men are- E>aid. A good Traffic Manager, 
capahlc of preventing lotfet-8 ari'd 54-Ving priffitSp !e paid 
ti'liat he is worth. ci Itigh salaried 



Freigllh 



pnaitiorii are open for the 
tnen who kni:'W H^irrect roul- 
ingS and proper c]a.!i!iiltcatiu[is oE 
100,000 trairved traffic men arc needed 

Minton* IQolliir* Arc l-A«t YMriF 

TbecrufiD 1 ^rlc Traffic Knnwled^ tBr.- ji Mfi 1 

£nnt fsoo fo $1000 Manthlg American Confuem As»cii&tiim 

JeitrLtheATn^incan Commerce •' 

A$9ixjatiii»n. Tlie 

—Indeed it ismuilleT Lhan v^uibouLd bwDineili^j ul^Lcnt (T^flfic ipen. It Is far 

han campleted FDur courao. Tha pr^iciJ ^lll^Jta^wc— LtD(fferatbcb™JE!it 
%vwvrb! find. BiudleA sjk ctBAiunl find- in- Rfihflt e<^iHClEre trfiJnlpff _ i n 

. \ (jli C^n 1 im jrmuir ^ ittmlri the Hine incwleiji* vlil* r?q=>rfd 
spATfl tlmtdLulTiK'tbacvEiiliijrE. Tbil uonr npcftd u Ut* nmii to .iciialrB UirDueb 
Jh raiHy wlTiff OB^nUritV Tor VvutF |^»EiJiMJ-*i.p*ri«ic«, 
ronnir man. Every -one alKiold tn- 
w«tr£At* fbUl'— aIL ot tilt 
dttfilli. 



Ask Us fora FREE C&py 



BfMUnf Ih« TKlDlJ)lel>Hkl,”p[ipVtItDB!llef 
iRr Ti^ -O TimBc '' tar U'lLuc. 

bWdhlt.niEirurinrtai 7 utinL '-Tnik pfib- 



this TOOflY 



I pttCAW 

Dept. Hsh St, "TIH iKwbqr," 
FIcim fliidd -Ui* «nUKlT ’wlcunt 

nt-uljll^ixHta, Ikb^ 



•tbfirn 



Am«iic4D Coimnerca AuwictiEnt 

DtA(^ 34| ThtRnhirv, Cttioro, llUniii* 



rKirtimtrtdffl Ib^ ^taflp of 1 

Tl ibllLi: limrirtnci''' * > ■ ■ ■ “'MIIlKmD Wwt- 
Aiia BKprHlTi hew ffiuv v>um la 
T/tlTle Em>-luMV will triLaii:i ala bccccM a 
IrmHie 

A'anvigpir-- 







D 0 Yon Like fo Draw? 

C«rtMffftC* Ar* W^i Paid 

Tffpir^ rw 4 rl*« pio* vn vnodTHH-if miuuwtf 
n. - ncr ■ill dmni fo nmk.« am rici In ■ 
^nli. F^jh Ir VT |in)iH*/i roar 

m 4 ^T fc'llh * ■D ill I Nr -- - 



T II t««h jna 

EIsST Flit 7 HiirHrtnta.llfhyiiLi.il, lit 

^.‘41 ] F taiiniT^vlql tfuf'iiLne. 

“"'i BlTtlH Enr mm Vrrrcia 

h ^/l^eam|:te.& 0 toS 4 B.dd>WtBk 

ScbbKf (Chlcncnl TrhtJS ' Yitair Inrlriicllm l< 

ETC.fl. HI|lUjT<U 3 jil>d.''FUItrt|B|.FVHllrBravH 

DEfROIT SCHOOL OF CETTEttIliC 

etu. J. BLmir, Fair.lrc Orgt. ZLT. 



■•““T p'Yir] m t*|.* M^ 4 sn. ^lAh 

b In «umt.L r» uwtnilL. .i upiwM M mpb 
]■#»& PiUi, U 3 he U Kpail. 

Tbp IM. I„ Evppfl hh-inJ pf C«rf*iiflilME 
HI L«»^ C»mbrtdp 4 u 



mew TD ACQUIll 
A LEGAL TLUmiK 



13 Vol ume Law Libm 
and 60 Text Book& 



Tn AniulK ■ LanL 
TniDinB'g''' ud lulL 
^ par^uljin fVfvillBB' 
yffMj n«^ "Sfi- 

1 e^ €f\ E 4 rptij»dflU [4 Uw 

hMiUClMOi 



WLtli «rtL M«rM M fumlpdi IM njpwpocfcwt eh 
ItMw LLIfi^ir. H rlti:-i^n La pleLai bIiq|iI«, 4 !Uil 
ttmne loBir.^cMcrn- l>oat roll ea luviMiiffUd I 
apthawuif lnia— miiirru^ii 

tBDre li na ii£ili|iatLoa«-Ji, Jy ■IhjQpIaiLi' f rv 4 n 




£14 



fDFDLAR MECHANICS ADVERTISING SECTrOIf 




CRIPPLED 

CHILDREN 



Mi. iI«iTT W. Imn. a rtiVnJ' 
jiwtil dfik. -un tiic ^ Q. K. K., 
nil wlifll; LliiA ^rl3U- 

Tism diri \ctt hii^ daiitfhEfcr 

'XIjiriKirip. ENFAN'mLR 



b'AM AI.VSiL^i whi^n nh mnoihi old. 

Her lel'iiaot'pa]. Indl/ formed nrJ 

]<!(. limb affeccKL £.»d hi^l^t1^^; 

We hnd tried evcrnMnifipe bca.i-d 
rjJ ■nitwui riiDtei?. f iiullv. ™e kbI! 

Marjeri* tn 'I'lie McLiiii JHnitirii.1111. 

wlhm hIx ttiiic^IIif' (rii;tlTiiKii 1 li-IU; ^xl^-«tled d(fForniiL!i'. 
m'ipCViVcii lh± ChhI^ Ai'i-iIlZI ^Ii± IHGVc kl fiv.M'iicLliiahfi' Am: 

had. di'iM iKloneJand ffa've :he htuU bcii^rciireulailo^ 
and ca'«r.. We waccb F«r OTip^Atunirie:] to cell oibeii-wbai. 
jn>ii did f^n" 7ilnrj«iei Y™rn.*nurfnUr. 

H kSKT W. ]}tV]S. Floa^i, Tl], 




Ilixi't hKinte to ^rile Mr. Irrrii 
«"d ItY 

}i| yr.'ill ihi^ privAte inlLltillliFli tiU 
bees eicliiiLmy duv^ied ta ireatlii^ 

DEFORMITIES 

xunTl Ah 4JLiib h'nrl.i iSlpiuHl 
illll (JurVLLure. tulAblile 
H1p Dueaae, Ih-iw Lex*. Knaet 
Kneel, IV i^' Neck, eic.^ eipKialty ii 
tnupd in ehiLdren and pD.iinc «dalta. 
CoEnpIgbp modern e^^iptitmt, 

Wrile for infoeTnatinn arj our 
bvnV. ■' PetnnTritiet aiiH Rna.|jm>'' 

“algo- book of njerrnerr- itoth Fife. I 

TBI r4MH dRTBDPEUf: SfATi^fllUlt 
9IFZ AdWn Jhf. ST. LfUG. ». 



Health? Taka Tupkiah Bath at 




12 Cants 








p?rft^ Jitfliintt 1 b now btfctig retFored In 
e-T-Kiy mndU.iDii of deafima or defoctivB 
burinfl' Fnun Oiwhi ah 

IteLaed □r.Sanltrn Dxijeibi, Rdst'- 
Injtciplllidlps £oupili. FerTopfeted. 
PoiriladlV' Dea-ltoyed Drying.. rtO. 

Wilsna Cvmnivn-ScBK Ear Drans 

■■ fJaLf WjVwEeju' /’JliaMj'.! far (Jut Jiatx '^— 
iwuira nO' iriediclne but eir«i.i*«Ly reiiftien wFiac. ig. lacking' hit 
defeolive in tFic DaljraL drumg. Thep arc dniplc dn'itsK, 
whlf.h [he wemor Kuilv Intci tito wl-ioro Fhep srt 
kAOESoblB-. £ol(. BdEo Ond Comfbrtiible t6 tFHtar u( aJF timeti. 

Write isxhy far aur LS9 pa.|^ FREE- book on DEAFNESS, 
RTviniii pm Eull lurticiilnn gnd ptcDtr dF rtrcimeinLali. 

W 1 LB.au UR HIUM CCw, hie*tp*r.ud 
J7* liTlwIoiillwni HHknc UHJWVILLM, KV. 




STOP USING A TRUSS 



Co Away Wttb $t*«l And Rubliflr Bands 




Luier -mfgrce 
QMido lo ue.. 

euie the FLAFAC- 
PAD fLrntlp la the 
Ewidy, koepioE fh" 
PILApAO coatmuol- 

Fy JtpgiJi-nJ .BiiLi tko 



PATD .WH 

=■ 1411.6 
FSOS ‘I 



imI from ■lirpiny. 
fa iltuKii.tu ekteoo'T 
FprinntoltorliHl, Snf 

FREE to BfBOO Truss Sufferers 

th >2 |l^^^ f.i^C SofforDrs writr, I TJ'niJ^ARHO- 
LUTilLId ]‘JCb;iL n HiiJn>::iviit tiuiiivUl? cf the I'lnpBi? 1;^ poi- 

hivi^ iljUJiL Ikn^ Nht* il Clii] Oul? J^CikJp eVIYimon- 

9 fTv 4 wHy uf Err^jLinff h:|iLifni. '(MB|ib:i an A Eiich^ AfCrinFrcnt 
Bifirircaduwi iL'jthin l.hn rii'Piui-L^^ ii=jJ Ui.'ainu ulxi«jc-bAL 

4bTCH02h Uw '-fi-’i. flreat« -n ■roiy+f ri'iil fg^llra nif cnll.-f tuu.^ at. 
4tft Mme time tciuilB io DtTCJiiirhcn nh^ wn-^iqnHHj irnir'"!'^ "">1 
i^iin cl^iE ch$ raptun apeninflu TT» prviK 's Qf 

jirrrrprry it u^iariiS, TA TTiij'Ll huvH bu iipu fur A Lmim— jula CuA 
It fflrpTPft Cllld :inil h&-is LuiiClC^ urrdCf 

MU (w M ri ppriD-L'a<% enn^ iKj^ir Tcirlun'^ b£ LlTiia 

liiriff-fEDinJififf, tlfflTftTDEri MP«— Th'irnrHlt tr^sm wiirk. 

hcicii t aUiirWd.il \a L7. S. aiiiJ fvi^ijn Mun^unn. Amdcdl udIaI 
Miwlal hL Kmp bji:! CiraiiiL FHe rL HaHu. 

Qdnjl Ua UAnBii ' 

wClItl nil niUllE J iHPvcifc -Wk'ihHiurrturgB -U]>pnatAk! 3 Ti>iJi ijJi 

fflWJtP rbMWFhtiff*: TC¥i ptF n«"'ihln| fi:r Ljiln tr-S-l r-« ur 
f vi'i, Write far at hnil nilL mr'irmalirm iwMfj- ,^i>?Trjw 
PLapno iJlwratDrtE*, Bjcciit l^k27 mL IjiyulBi jCOi 



Tobacco Habit Forever 

. . . |Tie pel lef I Tolwi'W Ah*tD5pi?r— PfTW fin e-rteCDuhL 

tiler Jb 10 u> 1< hoarti Olg&r^i>t« -wckijniz. HiUA- 

iiAlTiri « totiHeolfe [iB^fnniL >«o dprlic AEbPT Firnt nr^ 
it BatiBtlitilA. FIMBABC tCi thkA. NC>- bwl iEKT't1Tei'4h r>^-< 
pffiKniian. Hdi liahll'fbruitnic ^iPUuA Ih'iliel ifllATABCiiACfl OT 
nuin^i rffunjdi^l. HuHijiL, iM'ihiiililtf kub^IlIACl lAQB~t etUIElaiJO 
to tw •■ tr> w|it^ii n.iSN'E n iriLlilb tijui;:tl. 

WFJto todfir ior nnon IKU &B' Ikxit frt^, 

PhRmAcAl l>«pL 90, St, Low«^ Mo. 




W a are 
KJn d«r 
C o vt . 
B O' n d 



Mammoth Jubilee Book Free 




w 



TJiuf iim '•'AcririM v\y 

ih lipj'il iL J-s n* ni iBiLliff 
iI^Mj WHiiiTM^ife nr- |>w> 

ntiilJ iTin JiriTH ih* tvi=ji 

■>' iL*^n nt»1 nre- ■^||■CEHI. Ti*t 

'S'lif^Qiitzi I« Oh AS'|jUAIii-P 

tbiih liniTTN l^iH r>lL4d Li*' iIi^ Hu if 
iU'Ki(4 a.ii4i PuirLi u. n4-~ir hip+ikLfay 
cnip nf Khlr. Et pfcniii I ln.iiiLncrr, 
nui ^ [b^ bhlr frrin rAllInff net, 
IK'^BhiL l.MH'1-cira Jin-d rM4'iii Aiu'i Liin* ibal IL hi %l*tt eiuly 
rpwBrin,al!-lp FIaM-I - 1 'i.iilNliVKlL k^,Hi<iin Ici m iMsaiMf. Nr iJmpi 
I'ii-d. 4 i'iT APDHi'Btl'iin hinnk. tnalhlB. hii-d 

lK*k]^t ijfi Brit fcaalij^i Hi |'la,ln i-n •.(■ii'iiir. Fi;i'l, 



THE MODERN VrVCDUM CjIP CO. 

Y. B.IRCIAY. DE.'MVHK, CPIQ. 




POPULAR MECHANICS AUVERTI&lH^ SECTION 
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DonU Be a DtafismanI 

Learn Ihese facts bcforB you enralf for any Drafting Coarse 



salary tf-mpted 5 W tc 
KNOW THE FACTS 



Havc: promisefl of ijrhtf plEBBant work 
w to hocome a Draftsman? THEN YOU OWfi IT 



Am you plRTininiEr to Team DraftmE? 






at a 

YOU OWfi! IT TO YOURSELF 
BEFORE ENROLLING FOR ANY DRAFTING COURSE] 

Drafting atono will never jfet you anywhere] You can't earn inore than a decent livinj; 
sa a m^re Draf Usman. Thu bij? money Eoea the man who telle you what to draw — the 
Architectural^ Siruelural, Mechaniiui] or Civil En^ueer. 

nrAffitlfr tlnlv si Bcivinnirtfr ALI JlngtHno™ a™ tjmrt DiuftfltiWtt. Uraftirjr woi tHn fir*t 

Vlll]r a BVKinfling tliinr Ilifi- |t».nirt]. hvit thcr wtr«i t Hitmflcd bv njH^'nij ibuir- 
tjfefcdruwdQ IT ether men'H- planp. Thef didn't irtHtp ■wh^n they learned J>rfl,riJ«1n — I har WMit Tlaht and jnrt the 

qKci^l chAterublej them tdO A^ild diywn beg folia 4irfd h1li jHvy- YOUi TOO. CAN CiIl^ 'TfllS 'TJtAlNlS'G'a 

uiij tr mill coat a ILlth hiOi? Uian a couru En iJniJttTLS alum 

Be an Engineer— Earn $2500 to $5000 a Year ! 

cam saw fSimn a yony u on cirpnrL (tlnrirmr. PirEt of all uach ymi Draf tbii?, f ttr'tlvhbtf a flS Drafting 

QutfEI and a sad Prwltai^ Uljrai^ i4 Vals.l AflftOLUTELT ^CCI riHin, aJom yon tiavn nLutKn^E Draftinir 

null ■.rV kMlInij: Miunl 1 Ti''F:tLnf etiperlearvi lUlih. Kajii nm-'n VI': WIN truEn- Sfilln rnurnhuLan 111 anh l-LurtiiTal. titmntamL 

MertTnalml uuL Clull r<]|itiit<erLn)d Wlif Hifin n;. n. Unkf Umnfi'H iiH)' wJiei: a JltiUe mo-ra ctiraj' wP] ^nid# fvu u f^Eate^ 
Dammtent- to ahfl a nnijCnii-abJH, -viiLI-ii^inn;iKHitLVin Y 

Tble Letbr bis ntl'niiitaan'n'hlub tbu SdienE fitrerfi. .A 

nua bt mclllf-tHl'De<1 lnmnrc.7T'& — mua vho Jinftt bntii irmlanLOi] 
f ni4 [bb Dbuntrya sreatnt [ei'liuluiii puninalr-eniiljltki nn a.i iiniB.tv 
JHJU liB n-nY hHLiL-bbf iC[L|il MLn.-FjJj|r fiM fuLr-rt. IbuiiHniteT, Wt' traln- 

ffiH — I n yrnir n| ifc m llinH — in bniioiH ■ kl Ali-uEnrlnd ISfuLneee. not an 

ai 4 l nara Ut itwmui. It *il] lyvt Tmi oklr a 1 ride mn-Tb tkiiH. i A'Uihi 
Eu OMCtEuJt uJaiuL non ion ran mr for jodf Eodti'iibtlriiiM a* 

■ — fiLniuJI MatiiJr InitalliiiCBla. 



free Booh Coupon 



rnHfr 



i J j 0 ^1- fi 6 r -anj* OittlitflC ^U*V* enhH pau Iw* 

fUa rBMidhMblejblldri Tbn Cy^iKCYii ■ill lijrlTilC iJiYiii th^ 



pnrllc^lfl™*i^ B.qi?fiT?ir *iuT Frtpi- Mill It tcKlu — 

MOW I 1 nq hhwe no ttm^ tn «wi Lf TiHii icf ftt tlw* free en or 
DyiCU&j iJutniuDatii and. tlu free hnr-^LniBii LhaJiUin Ub/vf. 

AHEiBiirjui Scion, or CuiESPimiEitcE. Chiued. II. S. A. 



loi^nua ftflmil of CniTEifDidEiKi, tlKap, U. S. I.. 

nicbbut BDT nbl Igatlon. ein mj r^rt.. pluiub pend me 
EntL uiirtJniJni'ibr iiMjF Hus InbOFlus (JSff and 1 nip<r cd 

Fn4i niHife. 1 imj EtatDmfbr4 LIL a iniU Ff41 Eu 

1 1 anA|-le?IVT*l r I jtniftunl [ ] HOchllUeeE [ ] CtrlE 

Hofr. UorL 13.14 



*F<nc. 



Njucb. 



AmYS^EHb. 



JEWELRY ENGRAVING 



We til Eh IfWp trf -niE Bcrr loU mip-tul zirrhotL dF larlnKnlm.. ttilt ctupi 
ludub£i[ And ‘proAteWc hinlarAC rtg^rl Bf ynmr'hvrrMr aad 
All ieuIa nB nA rd lAiAnlimlp frB*- Walrc Idw lrf>>q hdvk 

W 1 KOHBIN SCHOOL or ElMlUVIHa, Ink 1 U|., WUrtfUE, B. 




BE A BANKER 

QplaiiHId Dj.[iciFtiii]Et 1 eiL Hnaunt wbrLetLfirthmm. 
□lIlibJEdafi off-fadFlr ’nediibii nJi.li in.;, mihmI Hiln.Yy. 
Etiiikin 



Lmfbi 



a ; I pi n.u ni iKi f . 

nUiH. 



■I EHIoMfL UliiLOnn III nl'f Rill 

fTAHL FnOAR Tre#. 

WEMCli mWHL QF MJMIU, 411 E. UikPr^, liUlllM, fidtt 



Learn PiANtTutiiiiB AT fiDM! 




A. ijnii'lin fiMPBiroir Eun.T ij^rauii hr 
*TVAtri^jP 4Lui]pi lilarliBtriicucai. HpiLKnEnr: 
g^'** *yr!> i\"r’Tu nnn<em< L-hji L'AflMVkvi 
r"^V?n i»"iu« wflAur urn ip 




OiM£\ td>^i li^^.orLiiTii JU?"I 

r^-aHA i/i nrdiluiiVi. W^Pira- FkKR 

L<nnf hMT Mr Ihninnm Uatt. Ihn i 





COPY THIS SKETCH 

nd lit ru A>» «hib ^ Ifc. 12uit»* 

b«n And cuuefiliiA -iirn lr«i IS? La EISIa 
ar wcv. Hp ancUnil inuni dT ptcKiiAJ luJl" 
^■jaJ I m J MA Bp- VHlI vlll dntim' rtur ln^«b 
^IlHn nm lEiocfvral null dor np^ppOkp 
■vJ ninnpv cumIi^i mi iu_fiP^ 
rm n«r «l Prr>iJinL Wnpon r[lh W 

The London SehooL 

ns Sdudlekl InlUlai, CLEVELIND, 0. 




LEARN AT HOME 

«>«»■ yiHC tiiiLV 

UrodoBte eumiHHUlenFe'itndenta 
BMutiu±ei::ai(biI <■ oat e jf£UnkujLi«a. 
Our inuLliiid at hnLrt&cFiun. nuor U 
HARVARD. MlfTHtCAM uH dtsr 
hlff P.Hn> &hm;ilr, r^ARATJTnj] la 
ewili riEtiE BTMiJu-lm failing 
nanj Unr Ee^ijrvitlunh WHtu 



lUEllMH HRKIPMKlCEHHBH'fi LHT.ii-M IMv Uinki1lpn*lfi.. tUpiM 




WANTED 

Railway Mail Oerks 
J 9»0 to $1800 a Year 

($75 to $150 a montli) 

It^piil ■OmiiecnjnTl Lu hillin' fiu^nniTKnl FoilUiini. "'tin lav.nfls" 
leOiiKursiTEcJKlitp. WAkB. Fl.yA'iOlALfiLUkRIl’ttar (|k IVHfMS 
OF aCKUf. iPEUrTr OUqH- Kllfi ruxiTtrm LS VHk.l'k'; FOEl LEFE. 

i^niFy leiMenu uJ e(i^ Kttad ibe lamr ckmn kir ireeie. 

ULlir «j]|..iuntTml. CDTimaD.acTur E^nnlkj^ luSoior- Inftiehijc 

1^7 Xf.g.UlkSliL 

TVHin lH|4Al«lnl E« HliF^lltF IkWfclp tint eIkti nnd iliHi rf Tare 
tMM'I Wr UaF^ eianllSCkflli atse C .iFilip. Fverr Jn!r-Fm.kin»-anni 
14 U- bEpiK H IMjCh bekHe Libt ikaULr ■^rnuclilnE 17 BlIllna[SubE. 

L FRANKLIN INSTITUTE, D(fL HOG, RocbvpEer.n.r. - 




rieEuniM tfLirk --CuitlEiiuitllT Trjtt'ulltii;^ 

ruNun HsmuTE nib 

Thid HUrall 
drp-^ ^4? * 

UcVWTVEAME raialdMI .1 P|H 
Eka WAIKinA&Yn hi*A* 

H_El™„r ...I1*'I 




CtiTTPOSf 



WIrFinitbE 

inilnil^) ..^ipnorrmnUFi. (e»i.il 1 - 

iO 4e aiBfWE . .liEPnal liiPPnhn, , tP'W I* «*«■] 



. .IVkTlfVrp f1-Tk . . . . ilViO 

iil'VTlHrtr' Cnrrldr a I 4 « f lidilik ..FTnrkdi ihp k^bivlMPih 

. .'RvnJ IfetU ^Trtair. . ■» f-l Hltf jc IF^AfeifiH . . 1 1 1 1 Lm lTtl 441 

..Mad^Birra- . l^•4 |||. PhI«Ju«.. 

■ ?‘*nie Lip.a. . . . — AJd:reie. i.flM 

Uiz fatT yctf gVw jY. fSatJtff, 








POFULAH MECHANICS ADVERTISING SECTION 






Which Book Shall We Send? 



If you’re a mechanic 








dr c!c^l^^ H 3 AI- 
aricd, buaineaa 
or profea' 
sion a ( man, 
who wants to 
get out of the 
“rut” and enjoy 
tti-c freedom, inde- 
pendence, hcaiflifut- 
neissand prosperity of 
a Buccesaful farming 
bu^ineas and give your 
ctiLldnen a real ctiamrc in 
/ [ife by btaaeing tlwm itp i>i Lht: idsail 
y tnviranmenl of the OtKJntiy — then -ou-r 

y book. '" M™3eTn ParTninif — lie Sfilirlfd 
' Maoi'a Opporlunilly '■ ia llie onf you want. 
Tt wilLjdiow j'DU hDvrtoappJy j^ouf city buu- 
iirtsf ualnina to the (ftmlns htiain™ tp 
inalie it pn y -Tiaw to aideilep the 6 mih. wf an- 
40ine.eoEtifyexi»rl«wfl pouteipfnnTiinif, how- 
to inaikc tfw short eut tP how and 

-why you enn study prm-ejiacientiriCiarmtng 
methods BtJiome.by titail.duoaK ytjur ^are 
time, under lie peraofiaL ijukLidnco Or h^i- 
aihurfli fJifK'rtB. the s-tme a* you would at 
an agrieiilLuruJ colleRE. It iJaO uPa V OU how you C-an 
mnke n. .lAnrt tpivand nnindcoendHit lantitivK builn^ 
or yoicd own iy Bettini; d RPud Bjiiaried. ijesicitm in 
agricuLturnl wot^;, nr ftartini? a tuultry, truck, fruil, 
fpnr»ng. iHuahnxnm or Itowvr gaeden ior proht nn a 
aideiine to ypur pnesenC work. 

i>itr bcHjJt, “How to Make 
theFami Pay itoie '' TyiH 
■ojjevi your e^es to urv- 
dreamed-Pt posiibilitKa that eiiisl rinit on your own 
farm ; -wHU ahuw you how A. F. S. iiourTtex buye 

ortflbbfid hgndrvd* of farnneru to Inoreaae Bvd 

iPipjOve Lbekr props and. to enlorEO their UKiOnaea. 

Fill f>»i CJMri tnaci ifig cpttpon ioday. 
iVrJ obligaiioti. jVo- fs it bating 

American Farmers School 

Lund Btdg .1 MinnniLiwlii, Mitm. 

tVrtflpiUi^ fiwi ifltjsfjf £yrfirt&'tif6'- '!F™ic*pw , 

Fjrrmia/! MaiL 



Farming Opportunity Coupon 



iS.rri4;Pleri'n Flivnfrp- Laird BlUg'-i MdniMaEKili^ Hii 

Chrrk nlilri i>'viy nail wil«:h emiMletcmLi }vu! 

" Kriw tt. Pf ak4 tbD Vum P ty Mur ' ' 

‘'UadEati FKrBdne — ihi BafiiriEJiaiiL'tOppM'LuaLLy " 



If youVe a fanDer^ 



— F^rtiri^Z 
— "nF.- ^ i.rf'’'"'lnii 
— boUfa tad KcrHilltilf 
— Cml^r 

- Kiiutl ]>um L!- 24 jrv 

— t .ib^- 'pirvi'k 

— l-^lTin lihrilWtrln^ 

— MArHHraicml 
— Grdia fiixiLa^ 

— Tpj<i: r.’if^in^TJi^ih 

— TiO>:li. Frinin^— bvilh 



— rirp F'^rttlriH' 

ItrlHm^HJO Fuiiilag 
— CttEui Fnilt 
“ |■l□vcn inr 
■^Kqulii ti^r ^bl£ 

— JUllulhi^ 

— GiiMUi! GjLL jec 



— ^Fck'a CulLure 
“Furrbtrr 
— C<lrry DK^nr 
— r:-u^ai. CkiLm* 

— Kir..^vlvppTy druifurfl 

— "kNihrt-.'m C^lcbw. 

TriLiivn liHalhT 
— Firm hiAhk-LMI^Iniii' 
-Jlnr 

— A^rtwr*' ■I’fWHVvIlBm 
• CrmhOiK' 



~S.^nilK«rw CninJeubx 
+ iJiurt cuana — bed ciLc'l*, ^'■lu, 'boripi, i^irifp 



Dd Tdi WiAt * ?it^ Bimph b^itn T . 



yiiBSTi 

Tit^n 

S-lrL-et M It. !*■. U__a.. 

Orrajiitkna,..,. 



Study Fekrming by Mail 



mm BY DOING 



n 



Ont i romhiqje by sc-toDi prect.lpe. Get 

the kLoeck. af"HOW” topElher with the theory of 
‘'WH'y"and li? hert biit-imn piethods used lit 
the WoEld of .^ectrLcal Acllvily. 

The If. V. EleotrLcH.1 School iithrpiEHLEer and prepvler 
vtbatil pflEie "L-EAfn by UoJac'' method. When, you 
have CDinpleted. this CntiTiE you ehelt be fully qual- 
Acd tp haridte ALvL. -branehn of Eleeirleel lod-uatry. 
The edulpEnent ofthli School 1o uneiyualled □ndtijH' 

to-lh.4-m1niit4. 11 1‘ejrk^ruileri iicedvd ta hc^orne e 

*^iedrn<T In thi 1 School. Vou con ateit to lenrn on. 
nny 'ilxy -of jsiLy wceir ihroutihaue the kvhole yeor. 
Vciior.*he.:[i‘E£fy bce/come^. Sefid far- enEofofoe. 

44 Weil t 7 Ui Sl Now York City 

N. Y. ELECTRICAL SCHOOL 



I- GOOD MEN WANTED- 

4 r> 31 ii:ttf:i \tMU 11 K UjIO bldAl^ Irrf JPCr« 4 f MTPnC *ktaD- 

iiulcnliiirncH to. mirtv expert. V«j LnrK l>j duliiH tiK ** 011 . f uiiri 
Hip. |,j&«llrnp uniHftunilb' lu kun cFd liielinLtM rourS np^noiT-r imD^ 
krt^llfTWpiwn. CJAISL'M' 1 - S'KW TnEiJi.| «■ ^ lhc 

l 4 r^e+e It Ihe i;rtni|i<Wil by tLOfrlnncAt A«-c=niftlilli m»n ai 

□uiilia- uivi&E ^Iw hl^!!bei 1 uil firtnl i^dilliuJ luI 4 Uldiitf ^r#k tO ha 

Ji ilKTTcn £ cd I 1 r p 
Eucl^ usc-Lmiit 
E D a e h n pnt 
Uj'hvr ew.*»M j hm 

n-pklir Xl.'ill VFJdtE 

jwrvi Eliarihiv doa'b 
n-i*C«':h |pr« iwin- 
Ac-n't cvn kaO"*! 

Salary «r BUh ProfItP 

~ T«jbBTV, l^iuHrun, 






E-b u B.d uynrbcrg. 
mrn -rnu laii bike 
10 t<TArno #x[din% 

^ r k. V «1 BH 
LhftiTOtc-in BC ibf 

Bhvp.vrl.j>-e<:^l|L>- 

hi.Tr.jjiil Iiir1rd.dt0cl 

CfaiTI n hf L tivsr 

tv 93|I»D ■ TEAR 



AUTO 



■fiu^r. tr Hv ]iDti. m ntu Ip 
h^Kir j^lr^r-uiE rrura akmuat birin vinii 

. .. f I ■ 



l.i K^flJllrfck^ •» Cia»«yr-, hP U daktUHPfl, FtfU'irr 
ILhuJrHnMi, ihurUf Xk^mu «r ilacu^r. Fr hv ]>». m 

miiLiArhuiH bo flwi lu*m hdKir x»lur JJ1B rrura 
IMF rr vew, dA iiuivunirira uv lhn>tiMLviV ilul 
TxAm im^ ■onrlfTfu ombilnf Aim* ■uv mfcll jhj v<e canpibimL. 

n j||hL liYU l^fe nWTUtUa- bBrtiDM ' ■■--■— 

fia -uamtatfl ■H.mnd ir ■ uvu ■ 
lUpn^tTJl 



1 biJiiJiB XI CIk. Htxrilnr nd Tj*cLlni 
*ixTi hrr» B E vu. «r rmrm. ‘JrrnHn 
r xnd uvlfnEiJj^. Hut ra^;m niiHatcv 



bar*. J**! 
mn 



crurv. 

ftWEHIcWitUTQ eOLLECE, B< 1 OmiHi., W.li- 



Practical Electrical 
Education. 

^ £ Ikm vaJ D* jaqi 

bo kf 4 {i Ih* hijf -Eimp Jcb.. fiiT xt xbj irlT i» 

nmObir xtbab jrtur *fiacmcF»n. Adpiara u fail wm rw 
cwn rmH^ffrn-’kBlfi^Cwe^i OMI-Ad-dHMtIr** ihMrr vl^ 
kpuul cruolfM In xU bniKbxj at alKbiEBJ wtn. JrHJ- 
ifiduxJ IrunruiJtfi. I'DtJbCTU. pmalaE it .in m mr uvl 
ifidiJrir wjrridnLu., WRiift Mfl riuTliAIBTM.'nD' 
4:ri.Td.LrHJ. xanatb lOKtAl luropir cfica. 



Kk|9xMrlDi ^ HUrukpp^SmiTlI Mb.| 




DRAWING 

Lnrd by m«-l 1 l-Ajiiiiir-isviilLcniiCy Oi^UMDlofli 

AEkd thii> 

Watfr^Cclor ud. Oil 

l^n DnWlV«r FmJErliiac twe afmt\K Dlunn. Wm cwa. dvTC^ T« 
txlnL TUl- Mhul LanfaL UmHeJ* rm.:icti^T^p 
I9nll>d-ptiar Ywun iodi ■ddmi bcibt^ Fill map linmtna ut wf 
hudw« lllwnM AAAnmlbrnLsr^bdiDoa'k'dxlM'- WdlmlMkr. 

Fine ABTS mSTTruTE, SNdIa S 19 , QaahiH Net. 




Learn Watch work, Jewelrywork 

Ati(| FM^mviniP'. a nuo Invlri eonieua.iliaj| a vood 
fflITM -pii j|2„r»Hi-rLi™ Ata ■.IOhjtI 

In ilHltBil U)dr«B nOItULOU It-'AJl iM’t. r. ]trwtr« TuUtetlJL 

i'^wril^ [IL, i iii CMir letat-ciitolog. 

MACHINE DRAFTING 



poin'T yaad 

ACPURVk IM 

lr!l¥fy~'£i rud Kip' prr>r- " 4cn. J'niLiral. Rp«r4«ne*^ Eh^lLxrrmn. 
pl.:;!zi'.^ In iikaii* m-rdir^! ^i^a. fi*ill iBirJb ■ itm nm lap bb. B T i xB ■ 
■ '■a^px'ld FlnfuBU. ^«niicnmca In JuibnuUci up. mil 
IiU'^mL. blM. vxrp rMtmEKl 
h Mn Jhw ■“ 



LfUfpebLp hi^ 



DnHjaiin.ZKl.CitrM*t.,PWV^,OgtB. 



Chicago Coirespondence 
School of Law 



Ariuat JiuNb- itMoni by a irrajj^-Ttrf JfehtwC 
fAiPf I-} aj!pr^ji.'f*l by Irm»V dni^ Jfiir. 

Write today lor 1‘imlS CatelQC ard 
£ubit let AjtulMln te tbe Uer. 

£20 RaajrAr BlAClc, ChlcitBO 
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The Value of Naw Training 

j o 

<[ Tlie training a viiHin'!: man itTipMves in iJic U* S. Nsivy iWll bo <>f 
I ho prortlei'l lii‘Ep tti liim in liis ialor cari'cr. \f iSio jNavy I 
SlatioiiR, wtiero ail apprentice seamen tlie recruil: receivesh r 
praetical oonrie of in^ilriiction for a period of six iiionlEis bofo™ 
liein^ iissifj;nei( to sea dnty. The (ii'ills arc interesting, iJje life is 
liealtbv and iiivif;oratinf£t ami the work is in>l ariliious+ 



([ TEifre is pitMily 'd time lor pla>T 
ami p!ernv of reeri^juion, hoslnj:, 
baseball, Iraek alhlelieS, SV^'hlOllin^, 
rowing:, sailing, and “inoviri'^-xlfclbiis- 

c Eeeilies seamansliip, itianv tradein 
are; taught in the !Navy, The inan4>’- 
Wiir of today needs ^kiUetj art Lind 
the jVary trains its men to Ull tiiose joliE-. 



^|^ Tint sea Eias aiways pos^sesHed a [in?- 
einutiorl for aiKeillarons^ young men. 
ainj (hit? I'asi'inciiinii Eiasn^^wise Jest^eiterj 
liv the modern rijuipnHmt 4if ihe dread- 
iiiinghl, Vh'ith ber j^KiWerfiil radio, lH^r 

exeel lent messing -arrangemenlsi, Enir 
f how'er-hal hs. her steam huiiidries, 
and (Tounllchs olln^r inipro venue ms 
for the eomfort of the eijUsted nien. 



^ oil'll hr inlen'hted in kimwing more slKiiit the Navy, ReemiU 
ing f^tationR are loi^ated in nearly all ihc fllics, IjOtik iip ifir 
aildriM?^ in ttn: want eoliinins of the daily paperHi,. visit the inoiri'st 
office, and have it talk with llie men there. Or write In — .Box 6a 

BUREAU OF NAVIGATION 



NAVY DliPARTMENT 



WASHINGTON, 0, C 



Copy rig h ! 0d m a?sr! a I 



POPULAR MECHAincS ADVEHTlSmCr SECTION 



as 




B Your 

hristmas 

isofi's Waod^l ^ 
ad Johnson’s « l " 
pared Wax 

lEiy is requited for th^ 

>eration, and you can 
□r models up to 3 or 4 
hristmas. No ej-psHonee ^ 
^ um Johiimn^s fim^hee. 

Johnson’s Wood Dye ^ 

ia jwst the pTL-p-aratkin for dyeing wootS, r™3. etc. It 
makea inexfWfHKive, ^iift wmdt look asbeautifuj jind artigik" 
aa Maxlr cifrtfvcnteea atiadiet, itt<;l:ud|iiif; MflhDjr^nr, MI^Blrjra 

Ea-rt/ Eneliah. Kurarf. ctr_ Ask yaar d«*ler to show rmj punmli of v™i 
fjniiflhKj with rt. 



Johnson’s Prepared Wax 



^ i& the pri.K|ntT n rdsH use over the dye. It linpiirts that artistic 
F polish Sti appropriate (n.i CraftsinaTi fumirure. Tt ps impervkiwsi tn 

water, durt^ H^TaLl;hEH^ QaBer printi, etc, Furr Iturc Hu islte J witli it can tauLlr be ktm in 

PKiCrtitCOWlitban. 

Ffilrruirjn’'^ C'JifAnPT tlte Ijiuub perfectly of n1F.stp|[^, spoth niM discoior- 

jonxiaon S gleaner makini! it read/ fcirthrlw-jiucifjl potiaft 

Jtihrson ttPrepflftCl Wak. EuU»U3r bum far c3r*aitigtikrililUlfij.flixirs aiul WtwdwDric. 

A-pnafrurTlg If^ODi/Diit^rAg .A u£ i^rnDi^if^kFi 
^ c<Dupur^ ub1 can — tiiEMcb Joi 

S* C. Johnson & Sonj Racine, Wisconsin 

"Thw W'eirsef .FinfiJifttri And Aeriii'ii " 



•Ikmj. makinE it mad/ fcirthrlw-jiucifjl potitft imparteil tv 

r divjI iFir ripnn in^r f ihm iii iWj'i vu*. i ■. * 

- r j 

derki. Fltrartt Ftimitun, 4nerf,hev CciwJ 

iiiHjidiirr ureca] ptcei o£ furiututc, a «m]J flnw m as iiumtiiilo 



Lt, Jdi.dai41«,lii!ipr, Wk r.A.LI 
I irk- tkf " Tilt of .tciliTi- 

Kin^ JNi.c«i«.d Wij - nn*rlcnit fnr 
T¥irl4h.li]a ■^^pcn.1 |it#r-e" -^it 

XITI4II HfmrciriU hnlrim^itl'i'. 
Alw.'.K^ndlrMtmrHliKi B«mnnTt«wl 
Fln IhIi ihh fl-LH^i 

WwiTl' 

A'l'trT-H' — ' 

rit.v*n<3 



Cf«i»e ifniffigia Fnimiar IfcrAtmidi 




Popular Mechanics Magazine 

■ l4ldiaillD IH U. ■. PLTLlt Or#ICL 

WRITTEN SO YOU CAN UNDERSTAND IT 



Vol. 2i DECEMBER, 1915 No. 6 



Good Horsemanship Shown in Odd 
Hurdling Event ^ 



TOURING the course of a fasluon- 
abk horse show Teccutly hdd at 
ail fcastem city, the 3]>ectalors were 
surprised by tlie introduction of a 
strikingly unusual hurdlings event. It 
was a distinct iiuiovatiou and a con- 
test fraught with tensenC^Si both for 
the onlookers and riders. 

A long', rectangular table, painted 
■vvhitej. spread with linen and set with 
cfiina and glassware, as If for a formal 
dinner, was placed on the far side of a 
hurdle, 'I'be position of the taljLc isiadc 
it difficult for the horses to sec the 
additional obstruction until they w^ere 
in the act of leapiiig. It was so placed 
that it rvas also necessary for them to 
take both the Inirdlc and table at the 
same time. 



There were six entries in the event, 
I'he rule. <5 provided for the aw-ard of a 
prize to the trio ivhicli should siinul’ 
taneously take the hurdle and table at 
one jump wdthout upsetting any ol its 
di-fhes or decorations. The require- 
mej'Lt tliat eacli group negotiate the 
hurdle at the same time obviously im- 
posed an additional liandicap for the 
iiorses am] hutit'^men alike. Either a 
sliglit tendency to drag the hind feet, 
or a prcmriture fnr^vard movement of 
the limbs lor recovery, by any oiie of 
tliic animals w^otdd ^indoubterlly end in 
a misliap and the disqualificatiati of 
the trio. This is precisely what oc- 
curred tn One- instance. The Other 
group hurfHeil cleanly and captured 
the honors. 
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CYCLING CLUB USES ROAD 
MARKER 

A sticker oti wliidi h a diaf^ram 
rejireseiitiTijif every possihle crossing, 
fork, or turn iti tbe road is being usee! 




PlaiMnjC Stithtr «t 
Kud rntcTiectiDiii 
DrAErsm Hixw |ij| 

Jtciuu ]E M<rktd 



by a cycling club in St. Lonis, and is 
proving of tlic greatest value in connec- 
tion with club tours over unfatniiiar 
roads. These stickers arc posted in a 
tobspicuoufi place at lEie intersections 
by some one in the leading division 
familiar with the n>ad, who markB tbe 
figure wdtb the route taken, the names 
of those comprising the division, and 
the time when the division passed. In 
tills way, those following lose no time 
in intluiring the road, and arc able to 
determine w-hether or not it is possilile 
to overtake the division preceding 
them. 
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DETROIT" GETS GOVERNMENT 
FOREIGN-^TRADE OFFICE 
The fourth branch office of the 
United States Bureau of Foreign and 
Domestic Commerce is shortly to be 
established in Detroit, through the 
efforts of that city’s board of com- 
merce. The three other dties having 
a similar foreign-trade bureau are 
Cleveland, Ci rein rati, and I.os Ange- 
les. The Great Lakes .slates will there- 
fore hav^e three out of the four exiattng 
bureaus., . 
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LIFE-SAVING APPARATUS FOR 
LOCOMOTIVE CREW 

In an attempt to provide a means of 
safeguarding locnmotive engineers and 
Jlrenien against serious injury and 
death in railway accEdents, a southern 
invertor has develoi>cd a media ri cal 
apparatus ivhich has elements of 
novelty ard interest, ever though the 
practicability of all its features may be 
contested in some degree. 

Linder the usual conditions the mcm- 
Ijers of an engine’s crew are afforded 
two alternatives ivlien a coiltston is 
seen to be inevitable. They may jump, 
and probably be killed in so doing, or 
they may stick with the locomotive and 
take their chances. Providing the new 
appliance works as it is intended to do. 
the life of an engineman, in such an 
instance, depends upon ,t brief warning 
of impending danger. Not infrequently 
a wreck occurs entirely without warn- 
ing, and ill such a case i!te present 
invention is worthless. Given ten 
seconds, or possibly eveii less, iti which 
to act, liOwcver, and the safety ap- 
l^aratns seemingly affords a goo<l 
opportunity for an engiueer and fire- 
man to .“lave ihetnselve.^. 

Primarily the. contrivance consists 
of two liArgc steel cylinders mounted in 
a frame attached beneath and at the 
sides of an engine cab, immediately 
under the seats. The cylinders are 
made of boiler plate reEjiforccd on the 
inside w'ith a scries of channel irons 
that enable it to withstand a crushing 
force of as much as SOD tons. By pull- 
ing a lever, the seat upon which an 
operator is sitting is released. This 
drops him, seat and all, into the cylin- 
der, which is then closed metliauicallv 
and thrown free from the train. 

The interior of the tank is lined with 
coil springs heavily upholstered witli 
pneumatic cushions. This prevents the 
injury^ of the occupant, so far as shocks, 
liruises, and the poRsilnlity of lacera- 
tion are concerned. Tii addition there 
is a thick lining of asbestos insulating 
the compartment against fire and heat. 

If a heavy locomotive should fall on 
one of the Cylinders, the impact would 
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eii’SwiriK Lift-&!iT,.inR 
Appaidiut fcir Ldcq- 
HHJti-vc En|;ln«Ert and 
Flrtiiitn in Narinril 
Positionr 4 Wtiahttd 
D|](nnny Ori:uni«i |||4 
£»[. Left: Ittteiitjr 
Ci?n.f.truciiDn ofi tllC 
C}f]jDdtr 



ThEEiii;[n.Eer 19 Safely 
1-liidiLEd fMElde tke 
Cylinder^ 'WliiCh lian 
J lilt bEEH Re]f3.9«iI and 
Swung Cteiii af the 
Cab by :i 3’>'nf i>t Steel 
Aim-T. Lower VLavrr 
Cyliniier SwinEinij 
□urwatd fftr ErloaB* 
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nyt tic sufficient to crush it. Neither 
could escaping slea]u> boil] tig watefn 
nor ]iot coals from tlie lire box pene- 
trate it. Slioitk] a wreck occur on 
a trestle over water, or a train go 
through art open bridge, the occupaut 
Yvoithi not be itrowncih (or the cylinder 
will float and su^itain a burden of ^00 
lb-, according In the inventor’s dairas- 
Aspiiyxiation is gnarded against by air 
valves wliicti may be operated from 
the inside. There is also an oxygen 
irUtk for use in the event that submer- 
.sion iitEikes the v.Edvcs incapable t>f ac- 
tion. Space is pnjvidecl ft.tr tarrying 
an electric Hasb light, a life belt, and 
an emergency snediciue chest. 1 be 
tie vice may be opened from citlicr tbc 
inside or exterior. 

6^9 

SHROtfD EVERGREEN TREES 

TO prot^ct^t^oM sun 



The ]>ark ftuperinlcudent of a soulh- 
ivestern city undertook a short time 




EtteniLv tranj'plaiited Ev«rf «tB Tre« were Coverei 
with A Protc-rt^i^a -iieiinsi; tb( 



Besides offering an eEigine crc’iV an 
avenue of espape, the apparatus per- 
forms the rluties of both the engineer 
.111 cl fircnuin after they have abandoned 
a loeoinoti^^e. In this way the welfare 
of ]>assengers aboard a Lraiti is looked 
after- When, in order to save his life, 
an engineer draws bark the lever that 
drops him into the cylstider, the action 
sirmltaneou.sly throttles the engine, 
applies ■ sand to the rails, [^ets the air 
brakes, dumps tlie fire, and pours ex- 
tingnishing agents upon it. 

Tile Cylinders vary in rsiac. One 
type ifi ft. in height, has a diameter 
of tn., and ■nveigtis approxltnaleh' 
^jOOfl lb. Tlte equipment, wiiich iii' 
chides two of these devices for each 
tiigiue; costs lictw-een fpSOO and StlOO. 



ago t<] tr:tnsj)laiit sevcrEil large ever- 
green trees. The trees did r-ery well 
for a while, but the hot September snn 
seemed to be too mneb for their im- 
paired vitality, and a general wilting 
restiltcd. In an effort to tide the trees 
Over to tlic cooler wcatlier later on, 
the snpcrtiiiteiident had large porLablc 
howls, or shields, made, which lie 
placed Imdily' over the trees. These 
hat'e proven a s^irce.'is, and tlu’ trees 
whll be able to hold out until the win- 
ter rains come and give them a firm 
hold on life. 



CORD LAYERS AID TIRE TO 
WITHSTAND HARD USAGE 



A single-tube lucycle tire has, lately 
appeared on thF"~m'arEeir which the 
manufacturer claims to be of especially 
durable nainre, iluC to its being built 
up of corded layers. The inner tuln; 
of black rubber is surrounded with a 
spiral winding of cotton cord, over 
which a second layer of rubber is 



placed, covered witli another spiral 
won ding. Over the outside a tliick 

layer of white rubber is molded, form- 
ing the tread. Sucb roniitructiosi 
claimed to possess greater resiliency 
and fitrength than tires built up of do til 
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WIRELESS MAST IS WRECKED ones xvere to have bceti 



hi. hi cross 



L>e(i: Tlic Slender Mast It 
A]iei<!M^f 4 nn [He Prcvltpudt 
!a Its ColUphe, : IfOn- 

'•vnith^ri BncsDE do^'n tbe Orrat 
FraiuEwork afier Ui^turliTiii 
f'laij’. ae llic Top 



IrffWei ^ ScL-Ijnno^lkc 

Twwted StEElvFDirk aEier Tap-' 
plEnc Ov»f in ilir WjniJ; It 
Fe-U DprEctly in tbe Path ul an 
Appr^acliifij Esiprti.^ Trapri. 
H3 Sli4]v,-n Above 



BY HEAVY WIND 

On the day follow-tug; its forma] 
dcdicatiou, ;i 300 -It. wireless lower 
Under coiistmction at Tufts CollcR;e. 
Mass.j was completely ivreckcfl flurinf,' 
a severe windstorm, 'I'he npjter sec- 
tion of the steel mast w-as inadequately 
steadied by temporary ^iiy w'ircK wldiTli 
snai^pcd on the ivinrlward side during 
a 33-mile yale tliat blew' tlie stnictiire 
across an adjacent railway tract in 
front of a speeding; exyiress train. The 
locomotive was derailed, but witliont 
serious results. 

Tbe tower ivas 3t-0 ft. .^tpiarc find 
l>uilt of 3 by 3 hy Vi~hi, iij^lc-i ro n 
Uprights having horizontal and diag- 
onal Ijraeing member-'^, the f timer 
H]?fL(;ed 4 ft. apart in the vertical. There 
w'ere to be three sets of permanent 
giiyj., each consisting of tit re c eable.'i 
held by concrete anchor? set 
apart and about inf) ft. from tlie base. 
■'I'hc-'ie wires vvere t<i be i^ccurctl to tbe 
mast at tuteryals of 100 ft. Tlie lower 
sets, ivhich were already in place, 
had a diameter oa % in., w'hile the top 



section. 

I though it was lorn from the 
gnmnd, a reinforced-coaicrete base on 
which the mast ivas anchored was not 
injured. 'I’hig block is JiVi ft’ SE]iiarc 
suid I I'tr thick and remained firm!v‘ 
fasteneii to the steelwork. In falling, 
the tower twisted somewhat, but did 
not burkic, 

An interesting feature in coiuiectioii 
with tlie dedication of the mast was a 
scaling race indulged in by three stme- 
liiral it(nm-orker?. Each competed in 
climbing ibe framework and fastening 
a Hag at tbe top. 'rlie first to reach 
ibe gTi,mnd after HCC(.miplisbing this 
fciit w'Jis declared tlie winner. 

The reconst ruction of the mast will 
})c commenced immediutclv- It i^i IjC- 
lie^ ed lliat about a tliird of the steel in 
tlie WTCckcd structure can be used in 
this w'Ork, When completed, the ]dant 
ivill have a .sufficient radius to pctmil 
an interchange of messngesi with Eu- 
ropean st.-itioiis. Tlie mast ivill hold an 
antenna of the umbrella type and it is 
plaiinetj ultimately to carry Et to a 
iiciglit of about 500 feet. 
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F IHTT P Pr ^HMA£li:i HflIXLD 

s CHICAGO’S MUNKIPAL PIER NEARING 

COMPLETION 



B y llu; lilllf LJiiiL mo ijjiltinii i;^ 0]>eilCii 
on ttic tirojit J.iikpi S])ri]i3^, 

CJiEca^ii'.'. new nmnu lpa] pier, tltsiyiied 
for stcEimsliip and reci'eaLion purposes, 
veil] lie ready for use. The eoiiipletioii 
of tills wilt mnrk an fmfHjrtaut 

step in carryiiiff out tlie city's ])lau for 
a roTn])rd3t'nHiive outer Jiarlior. The 
pier, also, nill Ite the loiif^cst muiiicl' 
pally owned out In tills cotmtrv anti 
^vill represent an expenditure of a-[i- 
p ft IN itn a tel y sp. 4 ,i i( iO,iXi(i , 

It is situated a sliort distam’c mirth 
of the TTituith (if the Chicago River atitl 
extends JSjOOCl ft. inin Lake .M Udi ljt;lii, 
The approach on the shore side in- 
eludes 2\ acres oi filled kmtl, whidi 
will evenliially he nserl lor Lontinerdal 
ptErposes. 

Tlie pier has a w-idth of JEf'? it.., and 
carries, at tEie rear of a large heail 
lEouse, which serves both as an 
entrance and adminiistrattcjit htiLlding, 
two parallel, double-decked shcri.s, each 
2,15 Ha ft. in leiijrth. These long slrnc- 
Utres are separated hy a central drive- 
way thal U rtanker] on either side by 
railw'ay tracks.. At the extreme end ot 
the pier a space, Cdg. ft. long, i,s reserved 
for recreation piirjioses. .Ml freight 
wdll be liandletl on the louver Ic^'e!, 
wdiile the second deck of each shed iivitl 
be tised for the arcommodation of jias- 



senger tratric. By Lids arrangement 
freight may lie unloaded onto the docks 
and tiikeii through tlic shcd^i to cafs on 
tlic same level in the area way. Like- 
wise passengers will be discharged 
front the main tiecks of steamers onto 
the upper level and into street cars on 
the court side, 

Steel and concrete have heen lEScrl 
thrc.uigliont in the coiistruciioci work. 
The liead house is faced with brick, 
the sheds are inclosed in glas* set in 
steel fiuslies, and roofed with rein- 
lore cd-con Crete slabs covered with a 
compojiitinn suTtaciEig material; the 
freight hous-t-s paved with wood blocks, 
and the passenger sheds finished with 
ceinent flottrs. Broad, winding coii’ 
Crete ramps replace staim-ays in the 
head house. At either side of this 
ihrcc-stfiry building is a massive, 
octagoEial tower, housing a steel tank 
of gal. capacity, wdiidt is ccni- 

uected w'ith the freight-house sprink- 
ling system. Extending alnug the 
tvater side on the top the entire leEiglli 
of each shed, is an 8-ft. board walk, 
terminating on tbe roof of the rerrea- 
tioEi pavEHott. This provides a delight- 
fill promenade more than a mile lit 
length. 

The recreation building al tlie far 
end of the pier avill be used purely for 
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Genera] Vi«w dE 
MltniCi- 
IiaL Fier: A Part 
q! the Cily'u 
E'diemE far a 
Ccini]iF±3Ten:4ivt 
Dutei Harhar. 
tl-elciw ij 

the Swltchini and 
IVirehau&E Dli- 
tfkt the Lake 
Prantr the Arraiv 
In^le-Rlinf the 
EeLatiTE Leratlon 
ipf t]n FLtr ^ 



jjltnsurt piirpo!sc3. One of it& priticipal 
ftaturca ]s a hall, 140 by 140 ft., wlitch 
will he ojsen to tlic public for dancinjj 
and other entertainments. There is 
also a larjTc concert stand, and tlie 
desin;ii of this gives the enti of the 
lull Ed hi^ a seniicireular for in. A gfen- 
erous open 3[>acc surrounds the struc- 
ture atul is coti c releit ami turmeetl. 
This will give access to the extreme end 
of the picr^ where smalt pleasure boats 
will dock, and will be provided with 
coin fort able seats and betiches. !ti the 
terminal building;, /niiiiiig; the two 
sheds imined lately back of the recrea- 
tion building:, will lie a restaurant witli 
acconimociallons for several hiitidred 
persons. An emergency hospital and 
large concourse are also provEded in 
this structure, ^I'wO orn,t mental tOiv- 



ers, eacli 100 ft. in heightj wdll grace 
tlie end of the pier. 

The Tnassivc structure is carried on 
A pile found alien ituiepeodcnt of thi; 
fill. In a period of nine montlis, 
approximately 17,0-Oh piles were driven, 






I,CH>0,(h>h cii. yd. of earth filled, and l^y{i 
miles of concrete dock constructed. 
The greater part of tlie ivork has been 
eontpleieii. . 

LARGE COASTWISE STEAMERS 
7 ^ ^ ARE TO BUR N OIL 

Aiinonncejnent hai^ been tuade that 
the steamships “Kroonland” and “Pin- 
land,'' engaged in passenger and frciglit 
service between Xeiv York aiid San - 
Francisco., via the CanaE, arc to he 

ec'j nipped i.i-ith ]nw-nres.stine , ftiel-oil 

jumu n g systems. Tliis is to bc^dbne 
in order to increase tbe speed and 
efticieucy of the vessels as well as to 
reduce the cost of tiitur npenatioii. 
Each IS 'jSft ft- in lengtli and lias a 
^?, 0 Oh-toii di?i]) 1 acemeiit. When tlie 
iiistallalioiis hav'e been made, these 
i' esse Is, it is cEaimed, will be the largest 
mcreliant sliipH tbus ecjuippetl. It is 
estimated that by burning oil, the fuel 
cost will be ciit^ 4 ft per cent, and the 
lire-rooni staiTs perliaps SO j>er cent. 







BUILDING QUEBEC BRIDGE 
A COLOSSAL TASK 



T N f^crerfll dinicn^^iani^ ns well 

in t!ic t'nornn>;is siKt; mnl wei^^kt of 
llic PlfLictLirnl inemkers composii>f^ it, 
die tJuLihfiT lUMi" iri ;iii rulvniiLyint 

stng'e I if i:(jnslriicli()ii, siirjiafi'.es any 
rttlicr «li'LiL’tL]rc of ihc? kind i,‘vcr erected, 
d lic rjinj krirlf^e stTnctnri" jii tin; nsirld 
tiinl ri])])Toanl]eH iL -in tnai^iiitLiile is iht 
famous E’it'ih of Forth lirid^e in Seift- 
land, the mniii-charnel sjnm of xi-liicdi 
is m:jrly IDO fc.;ut sin j trier than that of 
the <Jiie]>ec bi'idse. s^tructurcs 

are of the cantilever ty|ii>. 'I 'lie fltau- 
ncl sijaii ol the ynchce hrldj^^e^ meas- 
ured lie tween centera n[ lowers, is 
IjBhd ft. 'riic design and r,iliric.ati(m 
OiF tlic st(‘(d jcjr liie Strm ture Itlurcfoid'e 
l>rcfieiiLed enf!;iiieerin^ pinklems for 
wliicli no preeedeiits evisletj, and llie 
tirst attempt to Uuild line !>ridge, nnade 
Ijy LL ]irivale eomfmny, rcstiltcd in 
in h 1 collapse of 1lur sitrnctnre in wliicii 
many- lives ivere IciiSl. Foil rmi Ilf; that 
catastrophe; tlie Dominic m govermneut 



took over the work, and a year later 
intrlerLmjk Ike vonstnietifin of the 
Itridf^e. 'I"kc jiresciit hrid^^e if; on the 
satiie site as the ori^^inal .st met lire, hut 
iiwiiif; to an in ere use cni 21 it, in the 
ividth between trusses and to a con- 
siderable iucn;;iHe in tllC wc:if;ht of the 
super St met 11 re, new piers were neces- 
sary ancl these were built immediately 
Rtmih of, and adjaccnit to, the orij^dtial 
piers, Tlie two niaiEi piers alnnc erm- 
■ ain ,ippria3fimately ktijUJd cubic yards 
rjf masonry, and ecist in the neighhor- 
lirrijcl ijf One of these piers 

f?f»es tft a <!cptk of nil it. below ike bed 
of [.lie river, and Ike other to it dcptli 
Ilf Sd feet. 

Owinj,; to the fact that tbe prlncj|ja] 
members. 4jf the bridf^e w'crc lar^^er 
than any ever before matle, it was 
nt;i:t;ss.'iry to cvvi't a s|>(‘c,ial plant for 
the fabricaticni of the steelwork, 'E’his 
plant t^'as installefl at a cost of about 
^1 and iH etpiippeil with the 
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lieaviest of cranes and machinery. 
I^rcry precaution wan tnktn in the 
manufacture of tfie difTerctJt parts of 
the hritl^ej and all field F^plicea and 
coiriicctionH: ^vere tlrillt-d to ht ac- 
curately h effort being sliippcd -to tlie 
hite. An idea of t!ie task cijo fronting; 
ibe designers aiid Imilders of the bridge 
is giveir hy tlie dinriciisiodts and ^I'cighls 
of soric of the principal nrembers. The 
po^ts that [spring from the main plurs 
and form the central fcStrirC of the 
gigantic cantilever structures are each 
Hid ft. high and 10 ft. sciuarc at the 
base. 'J’hc making [md erecting of 
the.HC four jiostS cost miarlv ?.1 ,Ci0tl ^ftf?0 , 
The hot torn cliords of the bridge adja- 
cent to the main piers are approxt- 
niately S6 feet apart, and are f ft. high 
and lf> ft. wide. Tlte weiglu of one 
section of the bottom chorti is nabout 
4fi0 tons. Owing to its size and 
^v eight, it was necessary to make and 
ship eacli section iii four pieces and 
then assemble and connect tlie pieces 
in jd^cc, d ht; largest tension member 
shippeii is ]3T ft. in length.' Tach of 
the hIiocs for supporting the structure 
oil the main piers is by 5JC ft. at the 
liase, tS ft. high, aud weight! 4f>0 tons. 
The shoes were each made and shijiped 
in seven sections. Pins Hh in. in diam- 
eter, with 45-in. bushings, are required 
for connecting the bottom chord::i and 
main posts ivith the shoes, ^vhile pins 

OCEAN-SURVEY SHIP BUILT AT 
4 3 TNUAN^iLAKE POET 

7t is nnnsnah perhaps, lor a boat- 
building firm on inland ivaters tr> 
figure much in con?: t ruction of sliips 
for deep-sea use. Yet a concern at. a 
T.ake Michigan port recently secured 
:l contract to build an ocean-going ves- 
sei, which, curiously enough, is not to 
operate on the Atlantic, the nearest 
ocean, but far over on tlie Par! he coast 
in Alaskan waters. The government 
ilesire& the boat for coast and georlctic- 
siirvey work, and it is to be built 
^strong enough nind will carry sufficient 
stores to cruise three moi^tlis, fir more, 
at a time through all kinds of weather. 



15 and Iti In. in diameter are uied in 
the top cliord. 

In the erection of ilie bridge the 
anclior arms, wliich lie between the 
main piers and the shore, were coii- 
st rutted on sted falsework, wliEle the 
cantilever arms are being built out 
oier tlie river without falsework, by 
the cantilever method. The ti-lh-fl. 
suspended truss to connect the canti- 
lever armn; will be built on shore, 
float cf I into position on pimtoons, and 
then raised by powerful jacks and con- 
nected ivith the cartiie^'ers. For the 
erection of the heavy bridge members 
two traveling erSnes. one working on 
each side of the river, are used. Each 
traveler weighs about tons and 

is eqiii]>ped with two bn 1st lug mnehine^ 
each capable of lifting ]0D ton.s. The 
principal feature of the travelers is a 
toivcr that stands ’2Dfi ft. above the 
floor of the bridge. Supported on top 
of the toiver are cranes through which 
the lifting lines arc worked. .Ail the 
TTiaohlnery on the travcihirH 1$ electric- 
ally operated. Tn avoid iiringing un- 
even stresses cm the partly completed 
structure, similar members on the tivo 
?iides of the bridge arc lifted by the 
cranes au{l erected simullatieously. 
The total length of the bridge between 
abutments is ft. noiv planned, 
it should be po^i^iibl-e for trains to cross 
tlie britlge by the end of the year 11?15. 



The daugerou.a waters of tiie Bering 
Sea arc to be charted wdth the nciv 
craft, 1’hc vesH-cl ifl be named the 
''Surveyor,” and will be made of steel 
with 1,00ft tons displacement. Crude 
oil is to be iiserl as fuel, and the engines 
will be of the triple-expansion type. A 
crew of ftfi f.i (fleers and men arc re- 
quired to operate the boat. 



CITY STREETS ARE CLOSED SO 
4^^ CHILDREN MAY PLAY 

In tlie congested tenement anti for- 
eign district^ of some of r.uir large 
cities, eerfafn streets arc being rtiped 
off for a few hours each af^ernclO]^ to 
prttvidc safe playgrounds for .the cliil- 

f .TirT: T- fiAl 




POPULAR MECHANICS 



Stl 







M. t. iiLJit~qr 



R4pcd Off ai t’l-fl^cE'QUEifl 
far Ncj^libarliHd ClLUdrED 

dftii of ihc poorer dashes. This ]jlan 
has tjiitn res(-rU:^! to because of llii.' 
1 nek o f pi[1 j I i c re c rea l ion j^r o u 1 1 d s . '1 it- 
clij’-hiy: ^if one or two hlocks of ilipir 
onj^lifare in a neighhorliuH-jd does nnt 
inatenally interfere tvitli i.'eiiJCLilai' 
traffic^ vvliile it dries ImiKircds of 
vouns^-tcfs an opportunity to exerc ise 
themsdii'es withoLiE danger of being 
struck l)y motor cars and trucks. At 
Buffalo sections of some o( the streets 
are closed from three to sEn ti'dork 
each afternoon^j durhig wliicli tune 
diildren froTn the surrounding neigh- 
borhood are allowed to |>lay under the 
cart; of a director. — f' 

. . 

‘ - 

SMALL ELECTPrC TROJECTOR 
? FOE THE MOTORIST 

As an accessory for motor cars, a 
small electric aearchtight lias liCfU in- 
trod uceci which may be attadied to a 
wintl shield and used for iHuminatmC' 
turns in a road, or iioiise numherv from 
a distance. It is tuViuTar in shape, (i in. 
in length, and has a diameter of ’-V ^2 
Bj" emjjloylng a Jirojectiug Itin-? in 
coiijuiiction with a focusing tens, the 
necessity of a reflector has been climi- 
jiated. Current is supplied either by 
the regular lighting circuit or a d or '(’■ 
volt stot^igC battery. Tbe compact 
Ejousing, and the iact that tlie lamp 
may be removed readily from it.s sup- 



porting 1 j racket, makes it convenient 
when engiin: or tire trouldc dcvelop,s 
on llie road at nlglit. The lamp i& 
mounted tltat it in ay be turned in any 



a CcmjMiCt AuxitiBTy SEarcbii|rbt af Very- 
Eii«mctEr DfBigntd da Aj,a la 

direction by a driver when be requires 
an auKiliary light. Since it is detach- 
able, it may Ive carried in a tool box 
thiring rite daytime. _ - ^ 
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THEATER CHAIITDESIGNEIJ 

V/ TQ pjT needs of child 

■ 

For the benefit of the children pti- 
trons of TTiiCition-picturc btuisei^, an ad- 




justable tlieater clniir has hten iti- 
vCTited ivbicli may be con verted to suit 
tlie requirements of either an adult or 



a chilli. 'I'lie front tivo-tliirds of the 
scat is attached to a ])£ir of arms ’ivhich 
are hiiigcd to the forward ends of tlie 
reg'ular supjiorting- mcTnbcrs. This 
permits tlie fore part of the seat to be 
raised to the proper iH^sitior for a 
child, where it atitomatically locks. Tn 
its normal position the seat is 17 hn 
from the door, bnt wdien adjusted for a 
small cltild it h ?4 In. hif^h. As the 
scat is raised a xvooden bar, intended 
as El foot rest, moves into position 
simiiUajieonsly, liy the installation of 
a chair of thin type, a child does not 
need to sit on the arm in order to get 
Ein unobstructed view of tlie screen. 

4 ^ ^ 

POWER FROM GAS EtLGINE IS 

LgS^N^D^F^ ALTITUDE 

1 'he cnritnis frict has been denion- 
sErated that hi|,di altitudes a]?parcnti;y 
have a marked effect on the power 
obtainable from a |q[ 3 is engine, Re- 
cent l_v‘ one was erected several thou- 
sand feeE abo^ e llie sen level, but upon 
testing, failed to give the desireil 
IMinver. An investigation folloived, and 
the loss in power was attributed to 
the lieight at which the engine was 
operating. The general conclusion was 
reached that a gas engine loses about 
one per cent of it^ indicated botfic- 
power per 1,000 feet of elevation. 



7 explosion of tank car tears hole in city 



Jlany business buildings in the iieart 
[>f .'\rthnori';, C.Jhla,, were deiliolished 
and more tlian aO persons killed when 
a tank car filled with gasoline exploded 
recently* in a railway yard adjacent to 
the commercial section of the town. 
The terriiie force of the bhist cammed 
the discliarge of -lOO lb. of dynamite 
which was sfored in a frciglit station 
iiear by. Tlie double detonation dam- 
aged structures over a large area, 
crumbling brick walls, shattering the 
wlndowrs of practically every store in 
the conminnity aiifl mj:ing an entire 
block or buildings. Without warning, 
tlie roofs of business houses caved in 
upon tlieir occu] li'l.i-T'VTn^ TTL^nv 

beneath the debris and injuring more 



than 2h0 persons. The tank car was 
blown far into the air and flaming gas- 
oline belched out in every direction, 
iXetting many of the partly dennolislu'd 
buildings afire and adding to the terror 
of the city. All bustiiesa was stopped, 
and ibe town yirtnally placed nn'iler 
martial law. The property damage has 
been e.'itimated at between ifofl'O.OOh and 
^1,00 Ci,I100h The explo.sion is thnugbt 
to have been caused by a workman 
who was endeavoring to repair the 
tank car, wiiicli. it is report ctl, had 
sprung a leak. It is supprised tliat in 
pounding against the. container, a 
spark dexv from bis hammer and Ig- 
nited the gas rising from the volatile 
liquid that had escaped. 













ScC^tintt tif EJit Railway Yards at Ardmore, 
□ IctalKiinj], Wlitrt- tlif JSiploaiiJn ■nJ i Tank 
CjEf Bedriitly □rrurrc'd, Wrerkicij a Laj-gt 
l^ait «if the D^tric) 

Kllllne hlan./ Citinrii, iTnmedJately Ecltiv,! 
Is ShowTi the Si-nlkdJI. Wllisll 'V *6 

PracticAlly J0TDi4f]LS.bed. Blaziajf Caaaiiar 
waa Spouted in Evtry DJrEctioDK Kln.d.Liiig 
Sevsra] Fitt* and AddiBt 10 tllf Horror 



Gl-edl HH>le Turn i 
£aat Wall oJ One 
of tht 



AkhouR'It i Lajir'e Fait dE eHe fltock iP 
T^lii Dry"- doijiH Satore ii.'a4 GumpLEtely 
Riilnei When llic Rcof CavEd |n, Na Ooc 
wa-i Injuredj Eli-awhere, Pmom 

were Caoglit by FalEiaii Delirfi 
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MINERS DRIIj:^HOLES IN ROCK ENGINE El^ARD^fD* AFTER 
^"7T FOR PASTIME 





Poui]t!iiig holes in granite would per- 
haps not apptfil to tilt H^efage man 
as an enjoy aide recreation ^ hut the 
miners of Cripple Creek, Leatlvillo, 
and other Colorado towns, seem to 



enjoy it as a sport, and at ronrth-oi- 
Jiily and other releli rations are in 
the habit ol getting up contests to see 
who is the fastest in the driller’s art. 
One man will hold a chisel-sliaped drillj 
and Ills partner will hit it with a sledge, 
several such pairs undertaking to 
pound their way through the samc- 
sl^Lid piece of granite at one time, 
pome wondei’t'nl records are made at 
those contests. 



C'l'Fiv teaching of diorus music is a 
new feature in the university extension 
work of the University of Kansas, 



6 ^ 3 century of service 

An "atiuospherie" engine tliat lias 
been in ?.efvice hois-ting coal At a col- 
liery near Ruthergleii, Scotland, !:itucc 
ISCJS? has just been discarded to make 
place for a steam engine of a modern 
type. During the ]0(> 
years that it was in 
service this interesting 
rdic'of the early cTayPi 
of steam is reported to 
have given entire satis- 
faction and to have re- 
quired no t e n e w a ! fi 
other thaji that of two 
spur w'hecls that vvere 
broken by acdTlent. 

The ntitifispheric _ en- 
gine rej^resents one" of 
the tJirlieSt ftucccHKfut 
attempts to make jirac- 
tical use of steam pow- 
er. Steam at a pressure 
little greater than that 
of the atmoEpliere was 
mned, rnifl simply per- 
formed the w-ork of 
pushing tlie jiistoii to 
the upper end of the 
cylinder. In this ^vorfc 
it was assisted by a 
weiglit hung to the op- 
posite end of the w^alk- 
tug bcaTTi operated by 
the piston. As the pis- 
ton reached tlie upper 
end of the c y' 1 i n d c r 
the valve was closed, 
and the steam in the cylinder wuts eon- 
den.sed quickly hy a jet of cold water. 
This opera tio]i ciieated a partial vacu- 
ttm So tliat the ]>i.ston was fort:ed back 
to its original position by the pressure 
of the air, the water being then 
forced out of the cylinder by the in- 
eoming stearn at the beginning of the 
next upward stroke. The engine just 
discarded at Rutfiergleit was the oldest 
engine in Scotland and tlie only at- 
mofiijlieric engine in ser^'ice lh Great 
Britain. It is to be installed as a 
pernanent exhibit in a park ill the 

city of Glasgow, 




Ci^ntEstiojE fer Prinii ChampiQn 594 «]j;e ArtiaCa Ed C-OlOfad-CI- MiniTit TQsrn'l 
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PhiUd«]fih(H'a H«rj> Or£tieatra„ Fos^ili]]; Ili4 l^nJy Ofa«DUJuei[i oJ 1[i Kind in ^mcTdca 



HARP ORCHESTRA ORGANIZED 
C BY PHILADELPHIANS 

PhiladclphiEi has the distim.tLt>i;i uf 

siipportinf^ a liarp or^hiistrri. A musi- 
cal organisation of iltis charatler is 
doubtless very uuusuaE as a pei'iiianent 
institution, altliougb a band of bar|)s 
oiiiy may bnvt Isctii b&and uuuasiotially 
both here and abroad, T-'fie ordiestra^ 
uOTifiisLing of 14 harpist Sj is composed 
entirely of tvotnen and girl players 
wliio liave been banded togellier 
through the endeavors of a loral nm- 
sica[ ehib- Its eoiicerls are strikingly 
iiChv to Pliilnddphia a]id have attracted 
considerable interest. 



DEVICE FOR CLOSING DOORS 
;^r ' OP LIFTS AUTOMATICALLY 

To iTiect the Neiv Jersey state hl^v 
ivhieb requires that llie gates at tlie en^ 
trances of elevator shafts Hhall be semi- 



ti'i]>]jed, allo’.ving tire door to close. As 
a door elides into platt; across a shaft 
oil trance, tiie arm drops into a slot pro- 
vided for it and locks the /ontier oti the 
inside, The disengagement of tills 




automatic ‘or automatic in their action, 
a v'cry Him I tie deiice Eias been invented 
wliich may be used with either sliding 
or swinging doors. It is a locking arm 
which holds a. self-closing door open 



Tbps How tbe Dcivi^ mny bt AjppPLed ti» B4ll> 

SLidiXjj l^nd Swinsins D-anra 

pivoted arm is elTected by means of a 
tripping member fixed to one wall of 
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CONSTANT-SPEED WINDMILL 

RUNS ELECTRIC GENERATOR’ 

Wttli tlie klea of extending' a 'uvind- 
niiU's nsefnlnesB, a larnier living oti 




Thu 'WiDdinl]| bh 4 Cf^iErnt^r Pyrqjn}| Ffw«r a. 
Whole Farm. The Wheel li BelJ'-Gevemiiip 



harnessed OEie of the iiiacliint!; to an 
electric generator. The current, from 
this generator is made to operate a 
nudtiber cjf rnnchincs about the farm, 
as well as to light tlie wliole place. 
The generator is mounted on a swing- 
ing boom and turns about the central 
standard alotig with the wheel and 
Ian w'hcn tlie wind chatiges directioti. 
In tlie rear of tbc ivhccl is a large 
pulley over wlitch the belt from the 
gererator runs, thus making a direct 
connection. The bbules arc movable 
about radial axes, and turn more and 
more cdgctvi&e to the wind a.s it gets 
.stronger^ tlius keeping tbc speed prac- 



tically constant. A .suit aide governor 
controls this Junction. Storage bat- 
teries rcccii'c the current when it is 
jiot other ivise being used, suitable cir- 
cuit breakers be Eng cut in on the 
circuit to keep the batteries irom nm^ 
Tiing the generator wlien the wind dies 
down below the speed necessary to 
force current into the liatteries against 
their opposing elcctromottve force. 


DIVIDED barrel permits 
EASY HANDLING OF FRUIT 

A biirrel with two partitions in the 
middle ivas recently devised by a 
Canadian inveEitor. J iis object was to 
provide a safe and Convenient con- 
tainer for fruit. The t'.vo center parti- 
tionii of the device were placed clo.'ie 
together, cnablirg a filled barrel to be 
saived in two IjetTiVccn the partition a 
it deal re d^ permitting a retail dealer to 
Jscll only a liali barrel to a mi atom ct 
should that be ail tlie latter cared to 
\ ntreba sc . B csidcs these adi' a n ta ges.,. t he 
inventor claims that a barrel-shaped '= 
COUtaiuer is easier to linndlc than eitlicr 
baskets Or l)o?;cs, and that by sawing 
Ills type of barrel in two after delivery 
to a retail irtorc, all the virtues of boxes 
and baskets are retained. Tr addition, 
these barrels may be made of clieap 
iiawed 1 HIT! her, and shipped in a 
knocked'down state to the iruit grow- 
ers’ packing plaiit. 

I 

TAKES TWENTY-SIX HORSES 
MOVE CASTING 

Twwnty-.six horses were recently 
em[]loycfl in mt.jvinga huge mine-hoist 
casting through tlie streets of Grass 
Valley^ Cal. Ttvo big logging wagojis, 
coupled together, conveyed the cast- 
ing, which wcEghcd SH tons. In mak- 
ing a turn at a street corner on a stiff 
grade, eight of the horses pulled u(Hm 
a cable running tlirougli a pulley. The 
greatest difficulty was the tendency 
of the broad ■^vheets to sink into the 
asjilialc pavement. During a halt at 
tlie top of a grade, the wheels skEik to 
-Huch an extent that it w^as found ini- 
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possible to gel: a new st?ifc by COMPACT FIELD -TELEPHONE 

power alone: I'ortiinntely tLe^vElgo]l3 j //qUTFIT DSED' BY FRENCH 
stood close Ly tlie trr-ies of an clcetnc 



ear line, and it found practicable 
to g;ive tbc needed bfxjst by tneans of 
an ordinary street ear pi^shirg upon 
a timber adjusted betvveedi its front 
sill aiid the rear axle of tbe rear wagon. 

— 

^.BMANS OFFER MONEY FOR 

Tunk from battle fields 

Recent reports indicate that Ger- 
rnary, witli cliaract eristic thriftiness, 
i.s offering so imicb pcr|wurd for scrap 
inetaE gatiiered up from tlic liattle fields 
within lier territory. Civdiiatis wiio 
tarn in bras* articles, sueb as rt-'^cd 
rifle and gun -cartridge case.^^ and bits 
tjf cojsix-r, aluTTiinimri, and aitiCj get 
about six cents per iiotind for tbc col- 
lection. For tin cadts^ and similar 
articles, about six cents per lt.1 ]]>. is 
]>airl. TtlO.'^e in the ,'»rmy' avlio do sucll 
collect in g get Only one-fifth the prices 
paid civilians, thus encouraging the 
anemployed nmong tlic latter to en- 
gage in the avork. 

J 

EUnder an order recently issued^ ka- 
]]oh, a vegetable fifiL-r posiscj^sing a high 
degree of buoyancy , will in fnttjre be 
employed as a filling for all niattressesj 
pillows, and liammoclc mattre^^ses used 
in -the United States Navy. 



t-'idd-telephonc. equipment for the 
use of t he French fi ijfnal yonjji has beerT\ 
reduced to a vera' compact form and ^ 
arrangcMii go that 
all of the neces- 
sary apparatus is 
carried in pockets 
fixed to a belt 
^vom by the sol- 
dier. The para- 
ph cm alia is w'cll 
protected againat 
injury, and fur- 



Sp«ctt3 'Teleptioae E[{iii piDcnt <if Frc-rtch Si^ndl Ci>rp4 

ibennore does not itJlerfere with the 
freedom of inovenienc of the wearer. 
At the right side of tbc belt, as it H 
worn, is a scabbard in wliicti is carried 
a long metal spike that is intended to 
be pressed into tlie earth when it is 
desired to establish a ground cotitiec- 
tiort. In a c4se next to this is fitted a 
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sma]| l>attery, while in a pocket at the 
middle is carried an induction coil. 
The telephone instrument itself is 
lield in a holster w'orn over the left 
hipp and wdien the device is removed 
from this Off el Limed to it the current 
is automatically tLirncd On Or ofTr To 
use the instrument it is only necessary 
to connect one of its terminals with a 
wire and the oilier ivlth the ground. 
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NEW FORM OF GUTTER KEEPS 
DIRT FROM CISTERN PIPES 

By the simple e.^pedient of using; 
the attraction most liquids have for the 
surface oi tlie plane upon which they 
run, an inventor has recently brought 
forth a device which he claims will 
keep dirt, leaves, ice^ and other undC’ 
si raid e maHeCf out of eave troughs, 
and prevent their being; carried into 
cisterns. ^ As can be Seen from the cut, 
he places a metidlic cover over llie 
eave trough, the outer edge of the 
cover being Ijent inward and down 
into tlie trough. Water coming from 
tlic roof SLfikeSjrj.hi^ovoT aiul iollcnvs 
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Wal^r Sticlji ta tbe Cocci' TbL« Tmiifh and Ruqi 
Ins-ide, while Li*v4t -Rad ULrt OU 

it down into the gutter by a species of 
capillary attraction. Dirt, leaves, etc., 
wilt not follow the sorfacef hut hound 
olT the metal instead of entering the 
trough. 



AMERICAN-BUILT SUBMARINES 
^^CR5&S the ATLANTIC 

liie crossing of the Atlantic by four 
of the American -built submarines con- 
tracted for by the British admiralty 
is a remarkaldc feat for vessels of this 
class. It is also a matter to give a 
considerable degree of reassurance to 
Americans, for if we can build sub- 
marines like tliese for other nations we 
can build them as well, or l.jcttcr, for 
ourselves. Toil of the submarines were 
contracted fotf and all have been com- 
pleted. Under a ruling of the Slate 
Department the submarines could Ijc 
designed and the parts inade in the 
United States, Init the parts could not 
be assembled iji tbe form of tOTn]>]ete 
wnr vessels without violating the neu- 
trality of this country. Accordingly 
the wmrk of assembling and erecting 
the submarines was done in Canada, 
Until all the vessels had been com- 
jdeted, the plate where this work was 
done, now known to Ise Maisonnein'c, 
near Montreal, ^vas kept secret, and 
the plant Tvas the most heavily guarded 
in Canada. Definite details of the voy- 
age of the first four of tlic submarines 
from Montreal to Gibraltar, which oc- 
curred in. the early part of the summer, 
liave been given out, but no informa- 
tion is available as to the ]jrcscnt 
Avhereabouts of the others. The first 
four to cross the Atlantic are supposed 
to be operating in tbe Dardanc!lc:& and 
arc credited wdth being responsible for 
the sinking of ttvo Turkish transports 
in the Sea of Marmora on August Sf*. 
Each of tlie submarines is Jfih ft. in 
length, and is propelled by crude-oil 
engines when travelhig on the surface, 
and by electric power when submerged. 
The voyage from Montreal to Gibraltar 
was made without trouble of any kinrl 
and witbopt ^iny great discomfort for 
the crew. • The little flotilla -was coit- 
voyed by larger warships, and the snl;>- 
marines made the entire trip under 
their otvti power, going down the St. 
Latvrence River to St. John“s, Kew'- 
fottndland, wherej stop was made, an<l 
then tn Gihralt.ir, where they joined 
the Britisli naval forces. 
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A MERIDA M- 1! U]: !|.T s.ubmd.rlTiH in f}if Tjv;r at Jl^l.'i'Oiiii^v^rf , n«ar MDiitrEaJ, prcparli^ii |iui^ 

l«- atar 'TIicI'E £ve vc-nrla irE thr [flat al t(i<: flatiJIa af len a-ulnnardnc^ t^iltractEd fcT b? [Iie- 
Dritiih adnalr^Etv #013 In Iht UnlUii S<bi {6 frintl ATttaritBn fis^ign^, biii bnally aHStUfiti l<-(t *r 5>3 

■irtiiri-Eil in Canaan in avoid ■ violation [kE Liif nf-utraUiy tbia countTT' .TKe brst Eoar ta bE 
i:'OiTiplEt(-[l made tliE trip, undEr th(ir 4 Mvii pouK-r, acrnan tli« AtLaatU i« -GibraLiaf Early ia chi' 
EumiPEr, gttirit: ^n-^My (liti Uax-tlinElltnr Thay *|-o tiayiiig lattn a kAdinif part in 

tbE fffh.tin.E in Turliiih vntETa. 
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GROUND-LINE DISCONNECTOR 
. SAFEGUARDS LINEMEN 








OcsigncJ for the yrotectioii of liiie- 
meri, a di-scoimecting device for j^roumJ 

wires used f>i1 
^ el er trie o I e s 
, with liglitninf^ 
arresters h a s 
>J b e c n inv-eutef]. 
. Priinarilv it coti 
sists ol a sniidl 
" brass cHsting 
vvliieh may lie 
fecrew'erl to a pole 
several inches 
Eib(.wc the custo- 
mary ground 
pipe. At the top 
of it there is a 
lug into tv li i c li 
the wdre extcnfl- 
ing dotviL ifom a 
I i g El t 11 i n jT ar- 
A slot is provided 

i'eeeii''e a s]>ht plot^ 

connecteii to a flexible wdre wltieb is 



^ ■'-3 renter is soldered, 
in the bottoio to 



iJ-xJ iasieited to a cap in the upper end of 
pipe. \^'lie]i it is necessary for a 
i Miienian to climb a wet pivic, which is 
I ‘^tltus equipped, he pulla out tlie plug. 
^ 'This Ihreafcs the ground conneetioti 
jtoil eliinitiates tlie danger of his cross- 
ing himself vvitb tlie ground line and 
a live ■wire. T he latter is a cojUiogencv 
which is aUvays fmsstble during rfiitiy 
i.>r excessiv ely damp weather. 



Q 



PLOWING UP THE SALDURO 
^3^ SALT BEDS 

With e<[uTpment~ consisting oi a 
motor truck and a plow the i^Eilt Ijcds 
at Salduro, Utali., which are said to 
coniliLute the greatest single deposit of 
pure salt in the ivortrl, are being broken 
np and utilized as a source of BU]?])]y 
hir the salt market. The salt in. these 
beds isi reported to be per cent 

pure. It is clo-sely packei! and la as 
hard as silica, with a surface as smooth 
as glass, The l.jcds are about O-'i miles 
long, vary in width frmn one to S.5 
miles, and arc in places as much as 2ij 
it. deep- The -Salt is loosened by an 
ordinary riding jdow attached by a 
chain to the rcEir of a motor truck. As 
fast as llie salt is jdowerl tip, workmen 
with shovels follcrw and put it into 
piles. .-■\ftc;r a .sufheicnt quantity has 
been made ready in this way, tlie truck 
is Unli Itched fnim tlie plow and niakcB 
tlic round of the piles, tbe salt being 
loatle^l into tbe trEicfc i^nd taken to the 
refine rjf. Tdr this way the truck fur- 
nights both the motive power for dig- 
ging up llie salt and the transportation 
for taking it a wav. This use of a 

motor^driveii vehicle on tlie salt beds 
i?i Ir marked contrast with that which 
[uade the hed.^ famous in 11)14, when 
an automobile was driven over their 
■imooth and blinding white: surface at 
the record -breakiug S]jecd of I I'I mites 
nil hour. 




Jlcw tbe Salt is Loosrncd In ths 3-AiJu.r4 34lC Bidii Ul^b: Alter rurnislnDj iht 

WnrJf, the Tniclc is Unt-d for Tr«ni.[KirtinK thi la (he IteR 



Alter FurnisliiDg ili« MdUve Pdwct ta-r This 
Btry 
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CEMENT TEE^^TUMPS USED 
(pOl FOE F ENCE POSTS 

Tlic Q^viKT of El Calil'oruiii c.-^tatt lifift 
liit ii|JDn a cleat icLen for a fence to 
Surround liis groiititls, A 
tumiher of liea^-v oemeiit 
|>cjslp, tiiolded and coi- 
«i]fd to rescinlle 
tree stumps. 



POPULAR MPCHAXICS 



stand attf olinis recently made liy tlte 
United States Bureau of Standards 
funiisit a f^ood example of the extreme 
accuTEicy that can be attained in tlie 
making of such units. As defined Ity 
the Iiiter]tatioti.a] Congress 
On Pleelfical Units and 
Slamiardsj the olmt is 
tlie resistance ol- 
fered to t It e 



have Ijeen set 
in rows around 
bis l^ivu, and con- 
ru'ctcd l^■itlt heavy eliains, 
forming a fence of suIj- 
stantial coustrijctioit. 



Stuufif C-tHIf-nfe Uakf an 
ArtiiUa. Trace for CalU^rni* L-iwn 



]-’]oivcTfi and vi]tes will be perinittetl 
to grow in these odd posts, adding a 
lurthcr artistic toiicii to the fence. 



THE EXTREME ACCURACY OF 
ELECTRICAL STANDARDS 

'i'hc ftindamenta] nrlts used in com- 
piititig tlie amount of electric current 
eonsuined are now eSTnl^iisliied anrT 
standardized to a degree of accuracy 
that goes bey on d all i')os.'=iib!t; comraer- 
etal requiremeiUs. Tltree units are in 
use, Tliesc are the ohm, wliieh meas' 
tires the resifitancCi tlie ampere, udiich 
measures tlie amount of ciirreitt flow* 
ing, and the volt, the unit used in 
measuring the electric pressure. Four 



passJtge of an 
electric current Ijy 
a coin inn oi mercury 
of uitiforni cross section 
having a mass of 3213.0343 
graiiis and a height of 
For making the m easu re- 



41, SS 03 in. 
ment, the mercury must be at the tent- 
]>erature of melting ice. In each of tlte 
ohms made by tlte Bureau of Stand- 
Eirds the column of mercury is inclosed 
in a glass tube, and tlie nmt as .i whofe 
is made with the highest degree of 
accur.acy possible to modern science. 
In ntaklng measurements at the tem- 
perature of melting ice, as required, the 
ice tised is made from specially purified 
w'ater in order to avoitl nny tempera- 
ture uncertainties due to impurities 
in the ice, ^Vhen the standards were 
tested electrically the average deviation 
of the individual standards from their 
mean value was found to be less than 
.hOdOl ohm. 
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€ A COrJVENIENT 

^ CONSTRUCTION WORK 

clamp r2ccm:ly iuvent<,;iJ cmbtuKcs- 
^ ^ convenient features. Its principal 

"* ^ fuiiction ii to tlaiiip hoards to rods or 
f ^ 

n > 



1-orm.An mechanics 

CLAMP for 



It h further maintained that the an- 
iiual cost per liglit to a city car he 
rc;ducc'd from iH.21 to $30 to between 
^15 and $31 by u&c of the mechanism. 




. 

li» SewccE, cr Cliv Lskth A4 Wt]l- Ah iJl H^vl«r 

Co-iL-atructiaa Wark 






Hitakes driven in tlie jjTOund. In tem- 
porary construction work this is fre- 
qucntly jiiat what is desired, as tioltio^ 
nr TiailEnif parts togcilier often call^ 
for too ^reat an expenditure of time 
ami labor. 'J'hc tijfbteidng wheel winch J",' 
[Nperatc.'^ the clamp may be removed 
lo jjrcvent unauthorized parties from 
tampering ivitli the appanitus w'hilc in 
ttsc. 



SCALE FOR COMPUTING CON- 
S~7f CRETE MIXTURES 

\Vitli a new computing scale that V 
]i.jH just appeared on the market tlie ^ 
amounts of tli-e higreilicnts rctiuErcd r 
for different quantities and mixl tires Tf 

of concrete arc read off directly wdth- ^ r 
out the necessity for computation of 
any kind. The scale is made for three ^ 
different mixtures of concrete. It con- 
Joists simpiy of a square piece of rard- 
board to the center of wduch, is pivoted ^ 
a cardboard di.sk. On the lower cam!- 
board arc three sets of figures, each 
set consisting of tliree circular mw.s, 
while outside the whole is a single roiv 
of figures giving the quantities of con- 
crete to be mixed. AH the figures ex- 
cept the outside row arc covered by 
the dish. The amlividual figures of 
each set fall on radial lines So that 
they Can be read through one of the 
slots ill the disk. In using, the slot 
corrcspcn^ Jin^ to the mixture required 







HAVE CLOCKS TO CONTROL 
4 ? f GAS STREET LAMPS 

'-j An eastern firm has devised a way 
<ijt) rid gas-1 ightci! cities of a large share 
the trouble attendant on lighting 
cxtlngutsliing individual gaS lights 
-.^eacli night. A small cEock is installed 
"j-at a CGin^enicnt point on a lamp-post, 
Vaud tills elude 5s eqiiii)],)ed with a dial 
■'’'and mechanism wEiicb works a vaR^e 
^dl^tltc gas supply. A pilot light burn a 
■ ^when the lamp itself ii? extinguished,- 
^\and serves in the usual mamier to 
■Slight the latter ivhen a full suppEy of 
- 5^ turned ou. The statement is 

».niade that one man can easily look 
i after £5d of these dock-equipped street 
!bJ, lights, doing all the insji-ectinn, denn- 
ing, winding, rcplacinjr of ]n.aiU]es, etc. 




- A 

I 

O-piMHitE the q-ujifitUy c»r C^ncrclt to bt Miktd, 



Td UiiDf Th-li Scklt (qf Ci)inii.uEln^ 

C«rr(l;|)eDdiDE tlie SefL-u-iree MJi-tiixe is. Set 



en-il Tlie Fropi^rtiDni ef llie iDgretlleau nre 
KEaid. threugli tbE ^Ebt 

is set opposite the quantity of concrete 
to be mixed j ami lEic proportions of 
stone, sand, and cement are then read 
directly through the slot. 
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NEW ORLEANS SWEPT BY TROPICAL STORM 






U- 







iipniil 



WmltAgf fii;iFkl ldi III 
at W«t End [»E Z.O.IZE 
PonMhaf ir*in, Caua#([ bY 
[j-u.ir Slcrm [>E SepicmbEr 
dc, iniD^ Ju WhicE lEe Wind 
AtEBjac-d E Velocity oi 
ifi Milea ee Hijef 



ThiiB PEDi^^Tapli Stiewf HiJvr tiiE SbiE 
W'P" Driven iitn ttiE WhirvEi in 
Wrecked hjf tht Fa lyai ihn Storm 
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BAND SAW FOK CUTTING 
METALS 

For siiwing metul a h[intl 5 h1w liavhiff 
a nuinber tia feritiirti!? hrisj hc-ra 

invented and {•jiactd on titc niarjcet. 
^*1 




In XKIj Mttfil SAv^' tlit B-a'A'inCl' MccKsaisoi 

SlidcE on B TtbicIc aj;atniL ifiE Macc-ri^L, Thuc. 

Dnljig' A wa./ wixti eJi« Sn«v:tt(; 

Pi?5fi in Fetdinj 

This iiiacliiiie will tut metal front 
in. to ^ in. square., or of an equivalent 
diameter, and i.h. particularly adapted 
to cuttinji^^ disks. I'lie taVde carrying 
tile work ]H stationary, tlic Irantc car- 
rying the wheei?, ivilli saw and d riving 
mechanism, being arranged to slide on 
:i track on tlie table. \^'icb this ar- 



fin A slanting arm attached to one side 
of the frame, and this pressure is s'a- 
ried by taking ofT weigh is or putting 
on adfiitiona! weights. The blade is 
tightened by means of a Eiandwheei at 
tli^ top of the machine, d’he limit of 
the length of a ent is SO in. Since the 
table stands only 2ti in. from the fionr 
it is comparatively easy to handle ma- 
fcrial to and from the machine. 



CONCRETE CULVERT MADE IN 
INTERLOCK!^ SECTIONS 

One difncitUy in the making of eon- 
crete cuh'erts is that the mixerSj, lorniSf 
etc., have heretofore had to be as- 
semlded on the site of each job. Since 
culverts are ordinarily small jobs* such 
contimial moving around of men and 
TnachinCry is inefficient ;|nd iv^^teiiil 
of time. With the itlea of keeping cub 
vert manufacture Iocali?::cd atone place, 
nnd assembling the cnlveris as needed^ 
and at the jilace of erection, a Chicago 
firm has recently put a culvert On the 
niarkct wliich is made nj? of separate 
niid interlocking sections. 

It is claimed thntthe new culvert has 
all ihe features of the older st}des, in- 
dudiiig expansion joints as a protec- 
tion against tcmjjerature changes, flat 
ba.ses* straight sides, and a smooth in- 





> "jj-ferT' 



Ths Etidiali TTiia CTilvcrt, 
W*n ai the InteiniB. 
dia.te K^vb J^- 

ttrCiK'kLii^ Jobnb 



terior. It is easy to make, and of course 
any numljcr of sections may be as- 
raiigement it is not necessary to move scmbletl to suit tbe requirements of a 
heavy pieces in feeding, 'fhe pressure given job. Thus longer short culverts 
of the saw is obtained by weights hnng may be made with equal ease. 












POPULAR MECHANUCS 



RANGE MAV BE REMODELED 
^ ^/J tO fit ONE’S FLAT 



^ :ST EXPOSITION 

^?TO BE PERMANENT 




^ A ^a& rqjii£^]iiivin^ iTnt<iTdi;mK^-"iljlc A movenlcirit is under way tQ pre- 
pa rts_iM^ put on the market it ^hart s-tr^ e tlie befit features of the Paiiauia- 










or gas fitler can conv^ert this range into 
any oiie ot a variety ol shapes. For 
^ instance, if the owner- of the riiogt; 
Hltonld happen to live in a liouse wljose 
kitchen is best fitted for a stove witli 
an oven on tlie right side, the variouH 
parts TTiav be ass^cinble-il with tt]C oven 
so Ifj on anoviiig to anotiicr 

apartment, the oven or other part 
would be Ijetter if differently mounted, 
^ i the parts can be: reassembled to suit. 
Jf there is a sUD>htS of parts, fimne- 

VI 

4 



times euauglt can be had to make a 
handy re- topped kitchen talde. 



<7 



LIBRARY HAS TELEPHONE 
/-T " information bureau 



'The jmbUc library at Seattle has 
1 HE tailed a special tek:|>hoirte service 
For the ansxveritig of miaccll ancons in- 
quiries and requests for inforniation. 
All over the city neatly printed notices 
liave been posted invitirg the puldie 
to make UJ5£ of tiiis sendee in their 
daily work. So often an emergeney 
arise? hr which a citiaen fmtlfi it im- 
IjorLant to know a date or tlie facts 
regarding some happen big. Any such 
information this library intends to 



Bjf AadJnf a piiv P*ttB thf Sta-n-d 
il- Ct'n-'vrrtcd into a Kitcben Tg-bJe 



Paciiic Expos ttioti as a ]^ermancnt ad- 
'diti eni to ihc jja^k n^stein of Sati Fran- 
cisco, One of tbe leading reasons being 
advanced for so doing is that the Lin- 
coln 1 rigliway has its western tcrmiiuis 
at tl'iat eity. Local residents believe; 
that the iho-usands of tourists wln.i 
cofnc over it each year should be treated 
■with tile best in the way of attraetiems 
that the city can provide. This ifi 
tliought equally applicable to I Lose 
hundreds who every month come up 
from the re-wly opened Pan am a Canal. 
The plans at present are said to lie to 
preserv’e at least the h’ine Arts Build- 
ing, the Avenue of Paltna, and the La- 
goon, and to secure from tiie Federal 
government the use of the bay shore of 
tlie Presidio as a park atid driveway. 
Support for the project is said to be 
coming from all over tbe whole state of 
California as w'cll as from San Fran- 
cisco itself. Thus :l valued property 
will be kept for future generations. 









^ FOREST-FIRE STATION ON SUMMIT 
Co O' ■- OF M OUN T HOOD 



D URIXG ihc simuucr of nji 
incKK -jl i(J]i in tln^ I^'Ork of 
firtS- in tlic nation:it was 

brought about by tlie installation of a 
fire obser^Mtory on tbe f^unimit of Mt, 
lionr!, One of tbe tire bij^best Uioiin- 
tains of llifc Paiolir NotLiiwes-l. Mt. 
ITood stands ft. above sea ievet^ 

and even In inicIfinmmtT the weatlier 
coiidEtionfi at tbe .sudiiinit are at most 
times severe, 'I'he c.stHil>]islinncnt of 
tbe station was lat^^ely an exjteriment 
on the part of tEic govern ntejtt, tliere 
having been a great deal of doul?t be- 
fore the ejrperinient tvaH tried as to 
wlietber an observer nmibt .^^taiid, for 
an entire season, tlie lonely existeitcc, 
tlie iiij^^b a[titu<leK and tlie storms, 
^["liis point ^va^ rnnr Insi^'vl V Settlerl 
by a niountaiii guide wlioin tlie govern- 
TTient eTn]>loyer| ns an observer. ThiH 
gniilCf who bad alreaily jiiade as- 
cents of tlie mountain n suec ceded in 
e.'^talili Hilling a rain]) on tliC fiilnlmit and 
spent tlie entire suinmer tlie re In coin- 
pnriitivc eomff)TT, So Hnirnc^ssful {|ifl 
the e-Xiiieritnent prove that toward the 
end ot the season the goi'emment built 
a wooden observatory building on the 
auntuniE. This building will sert'e as 
permanent <|nartcr.s for tbe Forest 
Service, ,ird in addition to this, will be 
used as an nbservatory for tlie l.'iiited 
States ’I^'cnther Btirenn. As a result 
of the sati.sfartory onteome of the ex:- 
periniontn plans have also been inade 
lor the Installation during the year Ifll (1 
of a number of other pnou'-peak ob- 
.sem'atorics. 

When it eaitie to c:st;il>lishirg the 
fire obsen’atory on tbe summit nf Mt. 
Hood, tbe work of getting tlic neces- 
sary e-f|i]ipTlieT3t ami supplies to tbe to]> 
proved to be a big undertaking. Above 
the fi,hOfi-ft. le^'cl the mnurtain fs con- 
liiutalTy co^ ert'd wdth snoiv, while the 
slopes are so steep and treacherous 
as to ta^ the resources of tlic moet 
ski 3 1 fill mountain cl i tuber. Tliete nre 
two routes to the summit, one up the 
south side of the niountalii anti the 
other tiji the tlortheast P-itle. Tust be- 
low' tfie summit, on each of the routes, 
where tbe ^lo])cs arc particularly steep 

S3H 



and jicriluus, a steel cable has been 
anchored to the mountain side, and it 
is only with tliis that tlie cllmh L-aii 
be ma<[c avitli any degree of safctyl^ 
The cable on the south route is ft. 
long, rind tliat on tbe northeast route,. 
TSOO ft. long. The lb, of mate-^ 

rial ]x^lui^c^l for tlie camp was taken 
Up the soulli route. Pack mules were 
used for transporting it up the moim- 
taiii side ;md acros^s miles of the 
snow xone to the d,bO()-it. level, From 
tills point the climb was too steep and 
dangerous for tliis mode of transpor- 
tation, and the material was c,irricd 
the remainder of the way ti> the sum- 
mit on the backs of the observer and 
an assistant. Dangerous crevasses in 
the area rrn.sscfl bv tbe cable m.idc the 
work nf transport extremely trying, 
but after five days of strernous work 
tlie material had l>eeai carriefl tf) the 
top without ace.i<knt of any klml. 
the siiTiimit there is a scant two acrca 
of fairly level snoiv-covxred groiitiii 
with little in the w,i_v of mouiuls or 
depressions to furnish shelter. I'he 
daily east winds swinging doivii fnoin 
the CoTiinihla Raver, a .sliort distance 
to tlie aiorth, oiten tear at the peak 
with the fury of a burricaue, ivhile 
even in midsummer tbe temperature 
.sonielinies drops aitairly to kcfo. 'J'o 
resist the high winds, the tent, lii it, 
square, was tmt only securely guyed 
Init was heavily weighted aroumi itie 
sides. Tt was prov ided wdiii a double 
floor. A comfortable bed of Huflson 
Bay blankets and a sleepiiig bag, a lib- + 
t:r;(l stock of fornl, in.'^trliments for vn:ik- 
iiig observations, and a few books, con- 
stituted tlie living and working equip- 
ment of the observer. With the pioneer 
work done, the traii.sportlnguf material 
for the permanent wooden btiiblEng at 
tile sumrrilt ivas carried out with less 
uncertainty and ilanger. An adequate 
and wcll-orgaiif7cd force of men ivas 
crTTiplnyed, but cvtrn uiirliw these condi- 
tions the t ran sport at iodi of ■'S.OCKl ft. 
of lumber to tlie sunmiit ivas a big 
task, 

With the camp establisberi, it was 
next necessary to bn’ug a teleplione 



C \'(wncn“=-T [T 'by^rial 









Pirtv ihE 

ClLnriDeTi Warkirrj; 



HiJ-ft- the TcEe- 
phaac Linie 
tr ried Ea -^uciudLE 



ThLv Tent, ia VThkli tlie Fire □'b»rver liLv«J 
during HlA Eib IIee Aumeiilt, Ii 

■1i4 FirrsL Ela.’bitEtLnn Ever Maintained -an a 
Sao^ P±Al(. id EhA UDEEC-d Slate-i 
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I Oneof thBTweiOljatrvaEjaB II 
' l^taiLctnc. on the ^uiDinit uE 
Mount Hood, fr-ain 'Which tlie 
Feirvnig |Ae Hiii tiitradc oE M ilei 
in Etrery I>lrcrlia(i ^ 
are Wa.tclicd Cob- fl 
DtantCy, When afl 
File in Dltccwtred M jl 
a Sifllit ii TaliEiL 
Willi Inatfu- 
tnent Menated 
n« th« Tap o£ the r^B 
roEtandlbe BEaring- '‘‘oH 
in Tfkp|ipn«(t Itti- I T W 
thediateCy to the ' np| 
£upervlitir‘« OEI^ce > R| 
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'I Cable and 
Lint ^iP 
ll XargE end 
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Theif W:jy lo PaPfitBlL 
WLch Aid ef Cable 



EKtejidiiiK; 



Telephone Line to 
’Di.OiJO- Foot 



4 








S2S 



POPULAR MECHANICS 



line up to the summit. For several 
_yi?cir* lCH.ikout ijitatioii had iK-Cn Ulain- 
Ltiiiied ini the south side of tlie mouii- 
ttiiii at an elevatio'ti of E.f,-^Oh ft,, tlic 
wires leadinf^ from the valley be1c.tw tt> 
this s La Lion being strung from tree to 
tree alo’iig the trail after the usual 
maimer of lores-t-telephore constme- 
tion. Tliifi line was first e.\Lemied to 
the EbOOO-ft. level, tlie reels of wire be- 
ing carried on the Ijacks of ]iack rnules. 
From tbis jjoint the wire was dragged 
to tlie stmiinit by the observer and his 
assistant, the last SOO ft- being w steep 
that tlie wire ^vas pulled to tlie top 
with ropes. Five miles oF line was 
required for coiuiectirg the lookout 
-■itation with the summitr "^nie WJTC 
used is of copper and is covereH:l whh 
a rubber weather insulation. Ko at- 
tempt wag made to use ].>o|e.g, the wire 
being rested on tlie rocks and snow 
and st retch rt! across chasms as they 
were met. Owing to its weiglit the 
wire sank into tlie snotv from 10 to Id 
inches, and with the contimial meUing 
and freezing soon became imbedded 



and anchored in solid ice. Several 
times during the summer the ice split 
in crevasses, breaking tlie wire, ami 
this caused the rangers a great deal 
of troiilde iii maktug rejiairs. Next 
year a heavier telephone cable is to be 
installed, and, if it is found feasible, 
jtoles IV ill he set in the solid rock to 
carry it. 

At the summit there are two obser- 
vation station!^, one being located at 
the eastern and the other at the west- 
ern edge of the plateau, and with this 
arrargiurient the forests for humlreds 
of miles in every direction are visible. 
At each station there is an instrument 
for sighting on a fire and getting its 
beariiig ^idth reference to the points of 
the compass. This bearing is reported 
by telephone to the supervdnior's of- 
fice w'liere it is combined with a bear- 
ing taken in a similar manner fmm 
sornc other inountairt top, and the exact 
location of the fire is quickly deter- 
mined. l^nriTig the .summer the ob- 
sener on Ml. Hood discovered and 
reported hundreds of hres. 
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CRUDE "AERIAL CABLEWAY which rims a bracket with the water 




FOR CAERYING'WATER 

A crude bnt efficient aerial cable- 
way is tised by a inotmtaineer living 
near Asheville, K. C., for transporting 
water from a spring, located in a deep 
rnvint, to his hoti^C, ft. distant, the 
whole apparatus being operated by a 
-single hmilrigc rope that winds around 
a wimllass at the top of the hill. The 
cable is simph^ a strong steel wire on 



soon as it ig, filled it is drawm back by 
means of the witnllass. 



CGerman farmers have been ad\'ised 
to conserve nuts and ft^jit seeds, from 
which the government, probably will 
attempt to extract vegetable oils. 



Inicket suspended beneath. When wa- 
ter is needed, the bucket is let down 
to the end of the line, where it stops 
under a spout fed by the spring, and as 







T he bif! guns and the gas bornbg have been in the spotlight at 
intervals, but submarines and air crai\ are unmistalrably the star 
setdrs in the present war For the first time aseh has a record of 
really practical work and valuable results. In the air, 
the aeroplane is acknowledged to be the real depend - 
encB+ Aa pradictad in these pages a year before the 
war, the dirigible as a war weapon can be counted a 
failure. True, a few trips have been made in good 
waathar, croasing the English ChaTinel, and dropping a 
few bombs, which have in the whole year's war tilled 
less than ^00 people, and these tnostly woman and children. For a 
large fleet, each vessel of which cost $500,000 or over, this^cannnt ba 
considerad mueh in the way of result. No battle has been won or 
even affected by use of a dirigible^ It has unquestionably been an 
awFiil nightmare to the British, hut when the worst it has done and 
all it has accomplished are summed up, the dirigible to date must be 
declared more a menace than a real danger, and largely a fiasecu In 
fact , every German dirig ible which has crossed into England has easily 
recruited 10,000 men to the British colora Therefore, on account of 
cost, dependence on good weather, its size as a mark, and smaU results, 
it is now fairly well established that the dirigible, as a military weapon, 
has lost ouL 

The aeroplfliije, on the cmitrary, that far-reaching eye that sees over 
mountains and around comers, has more than justified itself. Within 
the zone of activities an army can no longer begin any important change 
of base, or advance, or even start a retreat, without Its beir^ almost 
instantly Itnown to the enemy. The perilous worir of the spy, SO 
important a few years ago, is now largely taken over by the aviation 
corps, for a single a^ropkine With One pilot ui>d un observer can in 
fifteen minutes bring in more accurate information than a dozen spies 
could secure in twenty-four hours, with the additional great ad van tage 
of the report bdug right up to the minute. And as for bomb dropping, 
if homes and hospitals and churches ate still to be destroyed in SO 
dast^dly a fashion, the aeroplane is capable of enough mischief to 
quite compete with the dirigible. The aeroplane is so small a mark, 
su hard to see, and can change its course so suddenly and often, that 
the aerial guns have fallen far short of their expected efficLency. 

While the submarine has sent a large number of unarmed mer- 
chant and passenger boats to the hottomH it baa as yet, perhaps ibr 
want pf opportunity, shown meager results as against men -of- war. 
All life is alert to prpteCt itself against attack and destruction. As 
Burbank says, the cactus had no spines until it was threatened with 
annihilation by antelopes, and the submarine had free hand until 
recentlyn Already means have been devised which tend to limit the 
possibililies of under-sea Craft j They dro taken like fish in wire nets; 
they are set upon by a mosquito fleet of small speed boats, armed with 
one- pounders, when they show themselves, On the Other hand, the 
submarine has demonstrated most satisfactory abilities for long voy* 
ages, as, Ihr instance, one of our own submarines recently made the 
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voyage from San Francisco to Honolulg, a cliatHnce of over 2,0(i(l 
miles^ without once stopping its cnginesn However^ for protection of 
OUT eTLOrmoLLS C]oa&t linOt o large fleet of submarines seems inevitable. 

B y reason of his past achievements and well-earned renown^ the 
words of Thomas Edison, chairman of the General Science 
Board, printed on another page, are those of one apeatiug with 

authority. When he declares for largely increpged 

arsenals, located at places not easily acceBsible to an 
War enemy; for machinery of vast capacity, and n supply 

Machines of raw matei^ls on hand with which to worlt, he 

Jfeed Men uoquehtionably voices a aentiment approved by the 
great majority^ AH these pToviBicms should be made, 

and promptly, and a great deal more. He says we 

are a nation of machinists and hopes to Hnd our defense in machines 
instBad of men. 

But can we ? The present war haa had at itg service all the 
known means of combat of former waru, as well as aeroplanes, wire- 
less, electric lights, motor cars, submarines, telephones, gas bombs, 
liquid hro, and high- power, long-range guns. Never were so many 
mechanical devices employed in any war and never were so many men 
required to work them; never the fatalities so large. 

There is a bit of deltision about labor-saving machinery making 
labor unnecessary. There never were so many labor-saving devices 
nor so many Occupaticns for the human hand and brain as today. 
The labor-saving machine transfers labor, but does not permanently 
displace it. Hence, however ideal Mr. Edison's hope for Invention 
to supply machinery of defense, machines can never, unfortunately, 
take the place of large bodies of truined men, The nation with both 
machinery and men will defeat the pation with men only or 
machines only. 

Let us have all the machinery possible, but let us not delude 
ourselves by placing too much reliance on machines and motors 
instead of on mind and muscle. 



A t last as a nation we are waking from long years of comfortable, 
indifferent lethargy, and the cold fact is staring us in the foce 
that OUT boasted Strength is a myth. If attacked today we have, as 

compared to other large countries, very little in the 

shape of coast defense. We could be whipped a 
. dozen times while we were organizing far protection, 
™ " The kind Providence which has watched over us thus 

for should not be overworked; we must now do 
for Durstlves. 

The plan for increased army and navy which the 
President will send to Congress will meet with approval by the large 
majority of Americana. Such substantial increase in equipment Calls 
for a corresponding increase in men. Private^ and sailors can be 
trained to a fair degree of usefulness in a few months ; but officers, 
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?uCh ^9 this (C>liritry n^ds, yedrs in the hi^lii|£. At 

pr-esent liev-e tine military achxKjlf V/est Paint, and pne aaval 

aicadecny, Annapolis. 

The present Capacity of West Point is about 7DQ, with an averaj^e 
annual graduation of only 130. 

During the present war the English have frK|dently lost in a few 
days more officers than the entire yearly graduation at West Point. 
In view, therefore, of the tact that the training a young man receives 
at the military academy specially fits him for life work of a high order 
as a civilian, it would seem advisable to increase the number of mili- 
tary academies by eetabliahing one in the central West and one on 
the Pacific coast. The graduations of all three would in time produce 
$00 Or 0OC trained ofhcers per year. Even at this rate, deducting 
deaths and disabilities, it would require at least 10 yeans to produce 
a total of 3, COD ofEceia; and this assumes doubling the capacity of 
West Point and building two more schools equally large+ 

In these days, mere courage, of however high an order, wiU not 
Compensate for lack of training in the officer ; and now that armies 
are spelled in millions inetead of thousands, the necessity for officers 
by the thousand becomes evident. 

The United States Naval Academy at Annapolis, established in 
1$54 and enlarged a few years ago, has a capacity of 1,200 and an 
average annual graduation of 165. Somewhera on the Great Lakes 
and On the Pacific coast sister naval academies could well be oper- 
ated to advantage , providing in time reserves of trained men available 
when needed, but who otherwise would engage in various industrial, 
professional, or engineering occupations, 

P RACTICALLY all the great powder mills in this country are 
along the Atlantic coast within easy striking distance by an enemy. 
Mr. Edison's suggestion that new arsenals of ample si^e, capacity, and 

numbers should be erected in the central West will 

bnd general acceptance. Most people will go a step 
in t}tf farther and, also, in additinn to vast stores of mw 
in (fV material, will want generous supplies of the man- 
Centml ufactured product ready for instant uge. 

West In a way, the present war has accomplished for 

us, automatically, the COrtStTuCtifin nf a large number 
of machines for producing ammunitinn and the training of men in their 
use, At the end of the war it might not be desirable or econornical 
for OUT Government to purchase such machines as arestiU in e^tcellent 
condition; but at lee^t we can do what Germany has djone. For years 
every new lathe which has gone into a German machine shop b as been 
so constructed that it could be quickly changed from its normal use 
to that cf making shrapnel. With their usual thoroughness, the war 
office knew at all times the location, number, size, capacity, and condi- 
tion of all these machines. Thus it had at instant command, with 
trained men to operate them, thousands of machines already organised 
for service. Our own machine shops may well cooperate with our 
Government in a like manner to the good of each. 
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An 

Absurd 

Late 



TT is geumg to be almost a misdemeanor to possess an ArnerLcan 
fiflfi in Masgacbn setts; and Boston ^ with memories of Paul Revere 
and Bunker Hill and Lexington and Concord, is the chief exponent of 
a most abstird law. It i$ rulerl that the use of the 
American flag m anjr part of the Illustrated front cover 
of a magazine is a debasement of the fisj! to purposes 
of advertising. Even a glass paper weight, devoid of 
a single word, cannot be sold or given away^ if it 
contains the flag* 

During the past few months three excellent maga- 
zines, of national reputation, ware barred from circulation in Boston^ 
under penalty of heavy fines — and what was the ‘^offense''? On one 
a group of aged women were portrayed in the diabolical act of sewing 
an American flag^ in another a Fourth -of-July girl had two small 
American flags in her hair, and the third showed the flag with patriotic 
quotations from the President of the United States printed below. 

In each instance the flag was used in a dignified manner. What 
more impressive than the bent form of white-haired motherhood 
fashioning with trembling lingers the stars and stripes ? What more 
beautiful than young womanhood, with all the charm of grace and 
beauty, espousing the flag which has given more to daughters and 
mothers than any other flag oti earth? What more appropriate than 
that the momentons wordx of the commander of the Army and Navy 
should find eapressLon beneath Old Glory, to honor and protect which 
he has talfen his solemn oath ? 

At heart we are sound, but in our desire to avoid the semblance 
of devotion to royalty we have gone tn the other extreme. 

For fear of appearing sentimental, we reluctantly arise when the 
national anthem is played; we see its folds breaJi from the peai with 
covered heads and faint applause. Must we have another scourge of 
shot and sheU to teach us the lesson of its worth P 

What We need in this great melting pot of nations is not less 
American flag but more of it. Let It liy from every schoolhuuse, in 
every states let it unfurl when our courts of law convene; let its folds 
drape our pulpits; give it a place in every shop, and office, and home. 
Let Our girls wear it in their hair, and Our boys wear it on their breast. 
Let it not be the emblem of a holidayj, but let it find its r^ponse from 
the first words of first-born all the way through life, and with his last 
breath let him praise its grandeur and bequeath its trust to children's 
children. 

H. H. WINDSOR 

November 1, 1915 
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Motor Stngc S«rM.lcc Jd Colorado r Ar a Pjott-oti-on Aj|Binit Rali'fa«ry. the- Ma.lJ, EKpre-i-s, and OlIief 
~ ValualilEa ir# CaTri td ia the WiTC-Mf^h L'flfi* tE Eht H-enr 



MAIL AND EXPRESS CARRIED 
IN BANDIT-PROOF CAGE 

In ri ^etUiOTi oi tlistt itj ’ivith- 

CiUl raili'Crad I'aciliLiCh Llicrc is in 
tiL'tr htrvice ei motor eqiiipjied 

wilti it bamUt-proctC Ln CiLrrt'injy 

the matJ and express and other valn- 
ableii, 'The ca^e occupies the rear of 
the car, lea\'ing space at the jront fur 
I G pas?.e]ijrt:rs. It is made of wire ntesli 
a]id is so strongly built that it would 
require mueli tinie aufJ lab-OT foE" a 
bandit tO' break into it, and it Is on tlie 
latter feature that de|iendence is inai] dy 



pilaccd for the safely of tlic r-alnables, 
W'liile it uii^^fit be an easy matter to 
c'i'vercotne tlie sinj^Ee arnned' iiiessengej', 
who rides in tlic cU;^c, it is not believed 
"til at any' bandit woidd risk H.]teu(lirg 
the titne required for l.)reri,kiT]fj through 
the lica^'y' wire mcsli. For service in 
less tEdi-kty iiO].Juhited i’cetions w'licrc 
tills consideration inif^lit not jEct as a 
dctcrreiiit, the plan lias been suggestecE 
of subKtitiTting for tlic cage a bcavsly 
armored cojupartmerit efjuijiped with 
loop boles. The car as proposetl is 
shown on the front cover of this 
magHieine. 
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TALKING ACROSS THE OCEAN BY WIRELESS 



7 7 -^ 



Br JOSEPH E. MURPHY 



S IX monilus agio experts were talk- 
ing of the trcLncndons oljscactes in 
the way nf tr;i n ;;mi t tinj^ thr bnniJin 
vn-ite over distances bv in cans of 

wireless. Tills seetnijigly iin possible 
feat has now been accompEished, and 
the aceOrnjilLslimcnt has come witli 
starllin^^ sud[lenness. On Scfjtember 
3!>, in a test of a nciv appanitus, the 
del ails of which lia^'e not yet been 
made public, a telephone message was 
transmitted frfmi the wire less station 
at Arlington, Va,, Ic the navy yanl a I 
Marc Iskird, near San Francisco, a 
distance o-f 3,a0il> miles. Remarkable as 



this feat seemed at the.- intimcnt, the 
actual accomplishment wfas found to Ije 
iretilendoiisLy greater than .su])pt>srif|, 
when. Oil I lie following day, a cable 
message was received from I'^earJ 
Harbor, Hawaii, about -1,800 mtles 
frotn the smiri’c of the wireless wni'es, 
saying tbat the coiu'ersalion had been 
heard at that point. Subsequently it 
was fount] that several other dii^tant 
wireless stations, among tlieni the one 
at Darien, E^anama, had also pickcti up 
the message. Three days later, ^vhen 
com rti tinicai Eon was established witli 
the Eiffel totver in Paris, the first wire- 
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tlic ^Vtlantic. messjig'e was also 

picked up at Pearl 1 1 arbor, the voice :it 
Arliclgtnn bciufF tlniS heard Al 1-^VQ 
]>otiUs alioiiL fijfJilio miles apart, .\t the 
present Yvritiiiif^, ]?laiis arc beinf^ oTa-rlc 
to :i| tempt YvirchiPS c'tJci ver^i^stiem with 
in Oiiiiji and lajian. As a pre* 
limiiiary to tliis supreme test com nv uni’ 
cation tY'ill first be e staid i shed with 
Alasloi. A hint aH to the revolt! I ioiiaty 
changes likely to he broLiftbt about ns 
a rcstdt of these nccornpliHliiiients is 
^ven in a statemejit credited to the 



secretary of tlie na^^VK in wlticlt it is 
l»rcdictcd that as sim.ih as the new ap- 
]:»aratLis is jierfectecl it will i»e Installed 
on the ships of the Ancrican na^'v, 
Yvhcrc It is likdr in larjrt degree to 
siipplant tlie wireless teleg^raph. In 
this wireless apparatus, as well as in 
the new transcontinental tcle|>ltonL' 
line, a rlei-ice known as the incandes- 
cent and ion amplifier is an cHSentia! 
pnrt of thc‘ ct^iiipntent. 

What is pcrlia].i5 as striking a feature 
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In TKia Picture- is ImJicntEd III 4 Knurmuil^ KpAfi af 
|hq K.iir[b|'>t l^ij^nmirreiLce ever WOLch rlie VnicE -wjii 
Tranjmittcil liy Wircl-tM. T6]E|il|-riii-e. (3ic IWlesnage fif.nt 
Iitmi ^jlLQ^tfiii, bELDK H«jrd Siimilta.[tEuu«lvr at 

Pn^b, Fi'mirf. muJ HcinpLulu. l[i^»■plL 'Iwd Poi-nt* 
About i.dDU UlIu- A^« rtr W>tfi h. &iinilnr Al’I^thIuk 
L utdtrd Ht 5t«t|Jit, |L ivouLd. He PoEni ble to TeleplioDe 
ncFoiE the Patific to Yotoh--i?iiJi. Jn|wi^. White thi;- 
Ucb^IlH oj iKe AppAratui have Not bEEii -Obvea Out, 
It id K-nown Tiia.t thf A ml ion [iLLflndtic.±:ii Atujrlifiej- 
or ].a.itijip InventeJ b|^ Lee de FurrEt^ ti- Due oE the 
PEitnrei That Marie TIHe Record- Kiealunj Keai 
PiHstbEe. la Lne Up-prr I.ell-Hfin-il tornef or the 
QnjiOHtce Pa£e the lavenl-or ia &howa Rtraivjni; a 
WtrcLcH Teleii-tiane WhLl.e aq [he Picture 

Abo^e ts a Set oE Lhe AmpIiliEre Airan^ed in. Srrieti 
Tirrcr Hundratl oE TEigae AnapIlELeFt ofe Said to Itave 
beED Liaed in Lh« ArlinLtun Ap]>.i r-4(ni3. 



as the disttmec over which tlic vdicc 
tv;tPi tfi^nsniiituil in tilt ItfRt Etj-stf Is the 
fact that tlic ines^saf^e was started froin 
a t.c]c[ilinni;; in an olTici;; Iniildiiijr in New 
Yark City and made the first lap of itn 
lonf^ iotirncy over an r>rrlin;iry lele- 
pEmne ]inu\ the elect r]t.-:itl till] nil se.s cai'- 
rieil over t!ie wires being aiitoniaticahy 
cor verted into ^virdes;:> waves Ijy a 
traiififovmef at the Afliiigtcni station. 
Such a coEnbknation of tie tv iipparatns 
opens praeciciilly iin limited possibili- 



ties. Sittinj? at a telcTibonc a thouiiand 
miles inland ainE talking tvilh Europe 
or or ^viili a ship at sea, by mtums 
ol a com bill a I ion of wire and wireless 
trail Kin is^ion is a possibility of the i ri- 
med late fnlnre, ami is ajiparently only 
a matter of building apparatus having 
the rc(.juiTcd flower. 

Si mtj Elan eon sly with the'e develop^ 
nicnts in wireless telcpEiony, long-<|is- 
taturc telephony l>y wire has been mak- 
ing enormous strides. One of the fea- 
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tiirr^i oF tlu’ F''jniLTn:i-J^a£;5fic pN^io^ition 
■$ ii ihtMltr in ^vliifli tin; fiuilLejice lis- 
Lcns to L'oiivcrsatioii in New York v.nt.] 
to tilt roar o] tlic ^.urf on Ijtntbts of 
tin; ALliOific, fill tlii.s. lieiuj^ Li'ansniitl-eii 
over die nctv traii^conliuciitEil telc- 
]Ehr>ne lint- Koecntly a tliortis ooiti- 
]>Cnsed of voices in Bos Lon 

'v\iiicrie;b'' eiikI “The Star-S[>Ei]ig;lcd 
i^^Emner” Co an audicoec in this tlieater. 
and Ijoth ihc sinj^inj!: and die aijplaj&e 
lInU it elicited ivere difilinelly Iteard 
across the eatiLLueiU. 

All added toiieli of interest iii siveti 
lo tlicse various aca.implishmtiits 
ill roil jj]l the fact chat they oecurred at 
the same tiiiae as tlic first eueecssfiil 
ngi' of Ifit lang-distance teltpbnnt l>y 
TJionms l\. Ihli-oiiK an hn possible pTo- 



oeediDK for the lEimoiis iiivent^ir, on 
accoinit of his dt;?ifnefi§, nil til the sotiTid 
anipLifler had been placed iti service. At 
the instant the first ivlreless telephone 
message was lieiii^ tranftmitte^l to 
T'Eiris, Mr. iLdisQH wa.s talking from 
San lYaneiseo ividi his liome in 
Orange, N. and a imv iroments later 
tlic line at Ailingtoti was '’cut in'* xvitli 
Mr, Ktlisoii's line, atnl he xv-as iiit’oriiie^l 
of the I eat, Tn hi-S lirSt tEilk Eicro^s the 
con tine tit the Inventor used a line in 
whtdi were many rehes of tlic early 
days of eleetrieity, among them being 
a short stretch of wire over tvliieh 
SeutiiicI Morse sent lii-^ first telegr;i[>hie 
message^ and anotlier section of wire 
used by Alexander fir:Lh;3m Bell in 
sending his first telephone message. 



TO MOBILIZE MACHINERY FOR 

'J^national'ijefenTe 

That inadiines — not men — are to he 

lliil dcfermiiiLug tEU'tor in ;iuy future 
Lvnr that this country may he ealletl 

Lipoii til light i -5 I he opinion ex[]resscd 

hy Thomas lYltson in a reecnt in- 
tcrvieiv, Cdii the basis of th;n ojiiiiiim 
liehefieves that tlii? counlry should <lc- 
pend for it.s safety, not on ri hirge 
Striuding army, Imt on facilities con- 
st ami y niEiii II tallied aiKl ready tor in- 
stant use, with ^vhicli the iiiachinery 
£>f war ccnihl he I'luicttly produced mi an 
enorim.nis SCEile in case of a crisis. 
Kt|Litppcd in this \VEiy, a volLintecr 
army iS all that tile conn try necdSj. 
provided — and this ]ioint is emi?h;i- 
sii^ed Eis one of vital iiiijiortanee — lliere 
are tLiuLigli trained officers, ready for 
service wnthin 4S hours, to lead aiul 
drill the 3KWV men. Tlii.s, hi a general 
way^ Is the Inventor's solution of tlie 
problem of [uitionEil pre]>areihie&i, a 
jirohliun lliEit Is claiming the attention 
of Llie .Xmerican public a.s never before 
ir the history t)f the couutry. Ill his 
opinion ‘The tohher of the future will 
not he a saber-bearing, bloodthirsty 
s.ivage, but a machinist,” 

“Coiisiiler the great amount of pow- 
der tliat being slnit^ofT on the Euro- 
(>ean battle front every day.” Mv. iTIi- 



seni saiil ir e.viilriiuiug the details of 
hiS plan, “I u-oulrl have great Fac- 
tories huih in which twice as much 
powdej' as that Coiild be; nnimuFactUTtd, 
:i[ul I would locEite an<l liave stored 
away enough material to make up tluit 
])Ow'der. .Vs to hIk’Hs, I til ink it Is a 
wasteful tiiLiLg Lo make Ibem rm lathes 
ELS they' are made now. We sfiould 
get Up S[iLcial mEicblnes for making 
then rapidly and in enormous quanti- 
ties. 'Then T would grease the ma- 
clunes and store them :uvay with a 
great (pianlity of &teel Siillets ready 
to be -wurked u]> iin silnrt iicitice. Ill 
fact, T ^vould make my preparation 
poLeutial rathiir iluoi kinclEc, am! I 
^vould do it right away. The problem 
should not be Et milifEiry one at :ill. 
It slipuld be (lone solely on a business 
bSsis. Hot I WOLlhl keep this in mind 
in ]>re]iarliig to m,ike stores am! am- 
luiinition: I wouh! ]>repare to turn 

cMit right along twice as inm;h IS 
being u?e^l now' on the wliolc European 
battle lidd — flicii not. make it,” 

“'riie peo])le of rhifl country are tlie 
greatest machinists," Mr. Edison ex- 
pT;ilncd further, "^and they can invent 
mnebitiery faster and have it more effi- 
cient than Eiry other two nations com- 
Fiinetl. Tliis is a machine nation — its 
battle preparatiors should therefore be 
with machinery." 
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Inrd L'ul: is 3(H| ft., iird its nqrm.il 
iltfitli, 4i] fl, 'I'lit^ most ?iL'rifni;.s feat □ re 
nt ilie si L Lid lion Is iliat aL East refxuL'ts 
llic C(irtli was *lip[jiii^ lllU^ ilu; tanai 
as fast as the ^lre^!|Jefi were taking it 
□ul. .Somctliin^ like iTj acres of land 
is ini-fjU-ed 3ti tlie sliilfij acul it is esti- 
imatcd lltat cu. vd. of earth 

is in motifni. The jjresent rate of ex- 
cavation is ahoiit ],tl0l),0t)0 cubic yards 
:'L moiitli. Before a permanent channel 
can i)c opened, all Eli is, and probatily- 
more, tiiust be dug out, attliougli tlie 
canal can be. opeiicd to traffic as soon 
as a dmmiiel 100 ft. wide and ft. 
deqjj bus bCen made, d'lte lime re-* 
q at red to do tliis is miccrtain, since 
it depends entirely on the future rieti-Orl 
of tlie jiiovtng eartli aliove the canal 
prisn. One of the- mcnH-urcs t.ikqn trt 
diminish tlae cause of lEie slides is that 
of blasting aivaj the tojis oi the bills, 
tbus taking a way some of t!ie weight 
on the affected section and bringing 
down immed lately as imicEi as possible 
of the loose earth tbat migtit cause 
trouble ill the future. 



P AN CANAL BLOCKED BY 
77^ EXTENSIVE SLIDES 

As the res Li it of a sucgcsHiion of 
slides in the Gold Hill section of Cail- 
lard Cutn that Eiegan on Sept. IS, 
BJltH, the Panama Canal is 1 docked to 
all traflic and, according to present 
estimates, will probably remnir so mi* 
til the end of the year Tins is by far 
tlic most serious incident that has oc- 
curred since the opening of the canal 
more tlian a year ago, tbc slitles hay- 
ing practicallv obliterated a ],3fHI--ft- 
sectioii of tlie clianncl. Accord iug to 
latest reports, abont SOO feet of this 
Section has a widtEi of only *5 ft. and 
a deptli of from tlirce to 11) feey At 
one point an islami lias formed in tlic 
middle of tite canal, leaving a chamiet 
on each side in which the maxiamim 
depth does not exceed 1& it. 'I'bc nor- 
mal width of tlie catial through GaU- 



Se-ciloB Gaillard Cut. 
Uxnnnui CanaU In Which 
the Cliajin-t-l has hten 
Urgcik-allv OblLteTaleil 1)y 
L-Jipd SlJde:^ Tlie- Picture 
11 «Ldu, 5I][»w 9 the lulanc] 



fH. ^ Sl,J. Wy 
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HOW THE SUNKEN SUB3VIARINE "F-4^’ WAS RAISED 





The PcntiKiiu II ihf 
Hielb( ni^- LiFtiTij; ihe 
BnwaT Ihe Subm jfI ne, 
Wh.i]±Thaf ^J'upfc Cnin- 
in^ I'D- eTi« SiEnTjee arc 
Atcacheil Aml^filiipij 



The AiiEocndtLe 
Torpeda-- 
Lakjfichi-nu -Cap 
SrmevEd fipcn 
the j^pw i}i4 
for 

lospeotloEi 



□tie of the Sax Steel PontoDPi being 
Filled vfJili WRter *itij N'e±Hy Keadr 
(hr S-intinc ■f'Oti^iride the Submorlne 



AND MADE READY TO BE TOWED TO DRY DOCK 








The LflPt iihFDiit LLFt 
Mad« ivi;]i 3lx 
fitipal T’ontcoiie frain 
Wliicli th± Water wah 
EMpelLtd A[:ei They 
bad been £jnh a[Da||>' 
ililc and Attpclied 
Ihr Vtaeel 



■paper Recovered 
fTOcYl I.I-C IbLiboi^' 
ri-ne; Thl* Paper 
ia tlateit hlar:h: 
9 d. 191 tht Pa V 
Wlien the “F-i" 
Made Itj; Ln^t 
Dave 



Vie-iv ab^ut thi 
Majp HatcliTea/ 
thppufth Wlileh 
■Crew Gn+ered 111- 
fated Veiael f(ir 
ttit T_ap( Time ; 

Wreckage of 
StJWritPMclpi-e 
w^s Caused by SaU 
Vise OperitipnH 



Deck of Stow Tvith 
Equipmecrt D:ctd ■In 
FcrciaE A.ir nt e 
Pftfjure oE jEfl 
Pounds into t'nO 
SiLfibeD Fonttypaa 




W 



THE AFTER FIVE MONTHS UNDER WATER 




Tlic ini 

St-rd: CvEiad-fr^ ia 

Dr/ Dock At HdriD- 

(u.lu ; thf KcIe DCAr 
tlie Bdw Df Lhit 
Eubrrl*[‘LD& 'vtje 
M ade- darinD- jfiij 
a( K*i*iti5 



B-01V oE the 

"P.4“ with tlm 
X^rpEdfj C^P 
ErmiDradi 
ELhciwlnff the 

Tarptdb 



View fracn Pon Showine Cofl- 
dilioh O'! tlie Stern Alter the 
VcleeI tiad , hetn PEstad 
in Dry ^ Dnct 



StrerinB Wheel CF tlic 
Salimnritie, Ctne «J tba 

Wjiter-TiKhc -Steel TJoors 
Bent t>ut nt ^liape li^ the 
Trtttteuddua Water Prt*6ure 



View Erom Aatern. with 
Ihe ■■'P-l*''' Lvihb Nearly 
[Jpi-idF Di5(«n iP the 
Drv Dark 



TAKING THE TOE^PEDOES FROM THE SUBMARINE 




DLv«n Wha UmA* El 
Ra.i3c tbf 
On* of Ibt 
Mcrt Itl5 

F*ef with Ho Pro- 
bu: q h^lAitt 






This W|i« I fit CGindkioa 
*E One- of (he Torpt-dock 
Wheji ttiviii T«lc«[l ltJ>m 



SofaminaE 



Then*' T-ji_rpeJHi« in Gond Canditiu" tad 

had. Rfinjnci:! Thrir Full Chorje of tDmrir>nrd 
Air in Spite of Thetr Five Montlio under Waect 



'xS. 



Ont of the Fivet 
JobvAEnj llie “F4" 
hetl been Plneed in 
Dry DpeV Waa 1>ie 
Rrnitiva] oftfif- FOlir 
Torjiedi>fs That the 
VcsseI CarrieO 



Ml 



Ka*_£ J V^«^. 

&12 ^ ^ ^ POPULAR MECIIATSriCS 

HORSE IMPRISONED BY FALL THROUGH COALHOLE 




tEic PiicIcwriHf. This lioppcr consists of 
an Emil 1 he\, fiu$(>£[ic]L'd in tin; Ihisl;- 
ment of the sli'neuire, in >ivhtdi fuel 
is nil Comat [cal ly weiglied heJore it is 
allowed to pn:^s into a cluite. The 
coalhole through -wliicli the aniiuial fell 
is 3^ in. in diameter, tvhiEe the only 
other CK.it from the hopper is Hie ira]j 
at the imoiith of the ehiite, ap[iro?;i- 
ntiitely a foot .sC|uare. I he horse iiitit- 
hled ill hind forcmoHt and in 5e> [Inlaig 
slipped out of Ids harness. He ’^^■as 
nninjnrctl by the acciilcnt, d'hc pnAy- 
lem of removing Itim was a vexing one. 
It was finally solved, hoiveverp a day 
later hy tearing a hole through tlie 
concrete sidewalk aiirl basement cell- 
ing and lioi sting the hori^c by nieaoH of 
a small derrick, after he had been 
blindfolded and bound. Aji uiiHuccesJ^- 
fill attempt ivas first made to fetlU>vt; 
the animal by il rawing him back 
through the manliiolc. The imjwae- 
tieability of this ivas soQn niaile ap- 
jiarent. "While he was impriHioncd. 
few id am] ivMter were towered to tiim 
through tlie coalliole. 

/ E — 

ELECTRICITY TO HAUL HUGE 
TRAINS OVER ROCKIES 
During the months nf a curious 
prtK'es.sic.ni will he making its ivay 
across the United States, (3m: by one, 
and about ten days apart, -la of tlic 
largest electee I m^t^motivj ^.s in the 
world arc toTie freighted croi^H-coiuitry 
from the sliops ot an eastern nianufac- 



The Dniwlnf ImpriaaoeS 

in Cr?il Happer, and 4li« Manhole (hrrnuich 
WlLlch He Fell 

One of fwo heavy draft horses 
liiUibtir] to a roal wagon, wliich tva^^ 
being unloa<le4l at a St, Paul, Aliini., 
hank Iniilfling rceeuily, became fright- 
ened, Ira eked into a manhole, and fell 
into a large scale coal hop]>er l.icin.'HTtlT 
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turvr to tbe lints of ihc Chicago^ Mil- 
WEiuItiin Slid St. Paul Raihvay in Moci- 
tniia. - riicrc H strtrti;li of I HI miles of 
most dilfitniEt iiioiiiitaiEi railrorid was 
rct:cutly_ electrified, and over ihc loti^', 
steep Edits of tliis line iliese Irntonno- 
lives are to rui], oftentimes single- 
haTiilerJ, to do the work that the imited 
efforts of two Hj three steam locomo- 
tives eat] Ijarely accomplish at prescul. 

Direi t current at voh^ is to be 
supplied to the tmllcy on tliEs new 
Htrctcb of electric mllrcxid, a new and 
Einusnal (>ractice. Elgin huge nnjiurs, 
con 1 1 ei: led to as many pairs of driver^, 
will propel each locomotivi.'. liceause 
of ihe high potential from tJie iroUcy, 
the eight motors have to lie grouped 
in four pairs^ tlic two motors iii ench 
pair hdiig [oiniected in scries Hhd that 
no more tEmn EJidO lolls caii l>c im- 



pressed acrosfj cadi motor at any omi 
Lime. Eadi itKomoiive wilt be capa- 
ble of exerting more than JJjvbO fijc, and 
those of [>assenger design are intended 
to pull an Stlft-ton train at miles per 
Konr on level track, or the same load 
at r-^ij mile!i iiti hour up a tivo^per-cent 
grade. ^ El exlernu.] ii|>|>carance tlic 
locc.Hnotives mncli re&einhle steel pafi- 
sejiger coadies, and arc divided In the 
middle to permit easy turning of 
ciirvts, Eiach is 11 a ft. S iit. lorag, 
ivhicEi is said to he over 2'i feet more 
than the largest .Mallet locornative 
now in service. 

Ah M-ch!ltH3L];i] ;md tmusiial feature of 
these locomotives has been called 
''regenerative braking.” Tltat iSj wlietl 
a heavy train jiulled by one of tbc en- 
gines start-s doivn grade, tbe pow'er tn 
the nmtors may he .^hut otF and the 
motors themselves turtieil into gen- 
erntors, (hervFiy su]j]ilying tFie tine 
witli j.ower instead of taking it away. 
Thus on this new kind oi a railroad, a 
train guiiig down .1 tUOimtaiii may fur- 
iiislt a i.iortioH of the power to pull 
an other up. By this sy^’ictn, not only 
will pnnvcr be saved, but wear oti Inakc 
shoes will he lesTicned because of tlic 
braking cffecL oi tUi>tors acting as gen- 
erators. The power will come from 
mniiEitaiti hy J roelccLrlc plants. 
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ELECTRIC CAR STOOD OK 

END IN SWOLLEN CREEK 

Out of ti'J' passengers, ridiug in a 
motor car oti an electric tine tiear Rao- 
dolpli, Kftnr, ftw escaped nnhurt when 



speed, 

1)t‘ ■ 



the Mr, traveling high 
plunged tJi rough the end of a 
that had been washed out a few mo- 
rn ent.s before. The washout was 
caused Ijy a flood in the creek, in which 
the water rose 4 ft, in a perttjd oF two 
hours. The first warning given the 
motorman came when the shock caused 
fjy the dropping of the forward end of 
tlie car threw him thr(.sitgh the wnndow 
of liis \'e5tihii]c. Following this, the 
car bung for a moment on tlie end of 
the bridge. It then toppled and slid 
fon^'atd into tltc creek and ftnaHy stoud 
on end in 1? ft. uf water, the passen- 
gers being piled in a ticap in the for- 
ward cud of the car. Seventeen of the 
passengers were killLid and 15V injured. 
A few of the survivors smashed tbe 
window's and jumped into tlie w'ater, 
l)Ut most of tliem made their escape liy 
climbing np to the rear end of the car 
by means of the seats and tvindow 
ledges and then jtJmping to the bridge. 
A nutnlier of the latter were injured 
by slipping and falling back wdicn 
nearly at the top. Most of the passen- 
ger.s were scliool-teacbera on their way 
to a scJioot convention. 



PDfitiDfi of Electric Car Aflt-rlt Sid PluDjed ntfcujrJi 
tliE Edi3 sE J) Wjbhtd-Out Bridijc 



COti every hotel,, apartntent huildiug, 
and private residence in Los Angeles, 
under the terms uf a new ordinance, a 
tin tag must be displayed bearing the 
name of the property owner. 




MOTOR-CAR ^ODY HAUB LIKE KiVJtK LAPMCH 
lb, Tkif Nd««] Cir the- BdiIv ii Made- Id Ok- KuI] dE a B:Lv>er Launcli and All (he FiltlnfiA tra 
W Out the raavi<l<^l T'H^ tittShlt Include a. SUIp'i Ball C.atTicd dd tba EadLattH' 

^□d Butnp-Er Ir^na Uada id tIuE Facm dI AnOiors and Oars, TIie Sp-art Wlittl IS Carrltd In. a Ct^v-Er Tbat li 

liEld Iji Pla.CE bjr a TlucE>BladEd PT<]|i«BEr 
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DEFYING DEATH TO PUT REALISM IN 












MOVIE 
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DETAILS OF THE GERMAN 
42-CENTIMETER gun 

Altlioug;1i the -l^-cni. gun used by 
the Germans in baticnng df'wn the 
foi'ii fixations aini Namur at- 

tracted ’ivorUL-u'ide alteiuion during 
tlic early stages of tlie ^var, tlie >iccrct 
of lLs; iliiTieiision ? and other fentiTTfs 
hap been so jealously guar^lcd that 
jiract Lcrilly iiotiiing iijis been made [jnH- 
lEc in regard to rlus numster mortar, 
l.icyoiul tire terrible destruction 
.wrouglU bv it. At a recent meeting 
of a r til] cry etigineer^ at Dusscldorf, 
(j['rma]iy, an cnfiiiiccr of the Krnp]i 
tvorks delivered a lecture on tbe mak- 
ing of licavt' artillery and ivarticnlarly 
oti tlie iitH'^king of the 4S-CTT. jjtnis, or 
the "Big Berthas’’ as the Germa]i!i call 
them, [iu(I aci □I’lparcntly reliable rc]fort 
of tills lecture liar, been tranH-mltted to 
this country. Accordiitg to fbis re]>or), 
the big gull u-eiglis ahout touSj 

ivhile tiro base on tviiicb it stanrls when 
in Jiritig imsitloii T.^-elgh!f -11% tons. 
The barrel is 1(1 it. long, and the shell 
fired from it is alujiit -"jfi [uebes hmg 
:ind iveighs lb. The giiLi ts far too 
big to be trau.sjirirtefl on aciy kind of 
gun carriage. It is made up of con- 
siderably mckry than 1 hO pieces, and 
must be tniken apart aitd loatletl oi\ 
motor trucks, of tvbicli are said to 
be required, u heu it in to be moved. 

Unloading, assembling, anti tnount- 
iug the gun IS a big undertaking that 
can only be done by specially trained 
^yorkmen^ atttl Llttit rcc|uircs more than 
boors nf continiKJUS ivotk. A pit 
of large diatneter .and about ’2ft feet 
deep IE first dug, and in this a massive 
Foundation is bnilt od heavy tvrKulcn 
beams. On this the base of the gun 
is mounted.. ’V\'itliin the foundation 
are placed specially jjrepored pack- 
ages of dyuacnitc for b leaving tiji the 
gun and its accoutrements in case the 
enemy galoH controE of the position. 
]"o]‘ tills jntrposc electric ^vires are led 
to a concealed and j^rotected position 
more than a nilc from tiie site.^ 

Owhtg to the terriftc concussiori tlie 
gun car only lie fired by electricity 
and from a distance e^:c ceding 13(K} 



yards. Even at this distance the crew 
must wear eye, car, and inouth pro- 
tectors, and must lie pvtinc when the 
>ihot iij fired. There urc said to be 
Ji'i of these mortars in ejclstence at the 
]-jrt.stnt tinic. A crew^ of about aO(t 
men Is requited, jud caclt shot costs 
about I|l^.7j0. 

.A large pnrt of the dcstricction at- 
tributed to the ’’Big Berlhas^’ was iu 
fncl caujtxl by the less ponderous 
^h.B-cin. (appi'oximately 1 '2-in.) Krup[> 
and Skoda mortars. The -I'^-cm. guns 
linivc been tired only a ftwv linies, Eml 
Or these occasions the <lestructioii has 
been almost un[>clie\"ible. The fitst 
slirit, u'hicU was fired at one Dj' ibe 
GrUson turrets at Idcgc. kdlcd l;TOb 
men. the slid! sticking about bl feet 
11 ] front of tbc cupola niud CXljhidiiig 
with f.uch Lervlfic force that the turret 
and armored chantljcr Ijeloxs' xvcrc lir- 
erallv lorn to Jiiects, This shot xvas 
fired from ri distance of over bi miles. 
The second shot fired Is said to have 
kilh:d or disabled miiri: than 

men. No one not connected with the 
German artillery Is ex-er pennltteil 
near the 4S-ctn. gnu when it is in fir- 
ing jjositimi. It is said that no photo- 
graphs have ever been mmlL^ i>f It, the 
pictures jmrportliig to represent this 
gun, xvldely published at the begin- 
ning of tbc w'ar, being in lad photo- 
graphs of the ,'5h.,ft-cm. Krupp and 
Skoda morrars. 



POWER CRAFT SWEEPS WATER 
AT MILE-A-MINUTE CLIP 

After carrying off the Itoriors in the 
.Atnerlcan speed-boat championship 
races at Chicago, the ‘'Disturber I\\“ 
a livdr oplaire. recently attained 

the rentat^fable spee<l of miles .^n 
houi' in a trial ox'cr n bah'-mik course 
in Lake Michigan, This citabilsltes 
the craft, avhicli w;is^ built in Itfll to 
crinte.-^t for the British internatioiuJ 
tro]>hy, as the world's fastest boat. 

It is equipped xvith two 1?-cylindcr 
motors w'hirh develop apjjroximalely 
1.80(1 []p. It is considered very sca- 
iivorthy' and rides bcitutifiilly on an 
eveti keel, 

w ' 




JERSEY ESTATE NEW NATIONAL SUMMER CAHXAL 




A CCO ElD 8 H-G [g url-aJft^ial 
Annauncemt-ntSi Prcj-idc-tu 
WUiaa vrill apcHil ibir lOCitiini; 
BacntnEr wilti bis liTidE d1 
'■'Sba.davv I.awn,"' Ji gpletldiil 
>t ElbETrna, New Jctsev^ 
aaar LanEf Hrqncli, Uu OE tnC 
hJB.i;!c.wEB r^e»Tilly tendErEd thE 
CHLeE E-JiEELIci'rE by □ f.|F^i;:i)|1 
i^ini«ii inrrJEd e 
letter dE iDvitaiiaD ficim ilit 

g(Hi*inot tj£ !hd Ht*lE. "Slmfinw 

Lawn'' iDLiudEX a. ijhd 3I Ukc 
aqd £(|iuh ikcrdl onftvms and 
tEffECEd gaidEni. AfaaTE a 
VF4W e 1 IbE rnanELvn and 
At IIle rijhr a fouatoiD tbiT 
gi'a?B3 i(M Tbp plvEt- 

lEfTacih b^Jow gives, a glimpiE 
dE ihc jnierlcE oJ iHc 



MfOfitOtfT EX HM«1 
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THE END OF A BETRAYER OF HIS COUNTRY 




Tfps □[ 

'Iff' iTidEn.i]l 
jn 

TrfltJsirtictiQg 
tll-B SiKIVllt 

T X tills frrim Hcejtt; is ill list rateiL not 
Djily tlie swift ;uid cL'rt:iiTi pimisli- 
mt'nt meted out to spies ’ivlitmtver 
eaiii^hE, but ill so ohl; td tlae many iii- 
{fcnioiis nxitliods used for trans mil- 
tiny: iiiformaltcm across tbe battle Hues 
to tlio enemies of tlie ccjiiiiLry hi which 
the si]jy is rati tig;. This celsc was 

the particularly afrf^ravuted one in 
which a man fictrays his own country. 
The man, a French milkr, had iieeti 
keepiugf tlic Ccrinnus hifonnetl in re- 
j^ard to^ the posit inns of the French 
forcc^^, u si sly the witig^a of liis windmill 
for transuuuiiig the signals. A few 
iiKjraents after liciny dctecteil Ite had 
paid tlic sniireuie penalty, the j^tory 
of Ills dcjiilile oftense lieiny LoEd si- 
lently and concisely in 
the words ''Spy — 'fraitor 
to Ills Country,-^' con- 
tatTsed in the notice 
hiteLl to the post. 

As a comjicn^atSc’m for 
ibis betrayal of his coun- 
try. the man had re- 
ceived Til advance the 
sunt of ittO francs, cnjiiiv- 
^ aleiil to about 










FIGHTERS WITH GAS MASKS ARE WEIRD FIGURES 




Thc^B ■' Mo-nTicylii* " Men 
Are Prc-nchfi'CildLEC's Equipiie^l 
iFi1h Gaa Prirt^ftCir^. The 
Dtvieci are dE A]u> 

ininMnl d n rE ‘Pi l]ed ■ 

Clitnitcal Wh-i-rh ■Nciifraliin 
the Chlnrlne V^por Uicd bp 
the GeTm«ns 







WITH THE ALLIES IN THE CHAMPAGNE DISTRICT 




Wcok^ FifhtEaK -aiiEiiil Itie- 
HtirLu.« |i'«]Tt^t f<i* 

4)1 a Rid^e CcEiimaruli ni; 
jtY)p4Tn«>4t FointE Hba 
Seduced Ir to a Cha3bt)> Fie3d 
ol BcmuElj Slumps ' 



GtnifaL JjtjfTn: and EarL KLtC^IC-n.ET tj 
lakpectiuE Workt bibap !ei. Wbeic ' 

Fith(9dE naa Bees Severe. Tha Brltl-iJKe 

ia ApproaelilnH the £cep ; JeSre ^ 

Stanu near Upper [^artt.er J'f 



i V- 








Bilw 





Bdo 



DEAD LITTER THE GROUND AFTER GERMAN DRIVE 





Thii. Blioavs What Happ^eteil [tie French 
Side When [he Grt-mSins Hade Ttieia' Ceatlv 
Df-ivO i^ilh Jnsi|;D[hcani( Eeaultf : TJie Meil Ftl[ 
WKi]e DEienEtlnE- a SrrAiteiC Ttfltth 
the Severe Offeneive MaveirLEDC af the 



nrmr j 



In. Front dE the ALLicE' Linei^ ShtTwine EIOw the OErmain 
f>edd. vv±Fe HauLei* A wvy I-Of HurUL dtier a FiitJle Jttijtc); 
was Made a^nlnat ike Frenck PnitiDna near B4ia.-][;-Prctre 
by the Croivn Pd'Liti;e’’» Jr‘eri:» 



Si 




HOW ITALY’S ADVANCE IN THE ALPS IS COMBATED 



i 




Auitrian Troops 
in * 

ForcaL ncAf ill* 
Itnlinn FrimtLcr 



V tritt^'bLi!' Av*lI«h«1i'D 3 «l ^SouldErs are 
Fregoc-ntJ^ Facf-d liy tlve Itfiiiami 
Thev AlLAiivpc t<7 Cbe Ertrcnr Erom 

ItB i/Iflunt^ia PiKitioni. This. F'Hoi'OCr^pbi 
Eiefilaifli! H-qvt The A^Tfiana Acrom-plish 
Their Wcrk 




ITALIAN INFANTRY ADVANCING IN THE ALPS 




av,M* mr m. lutHJii tw uhEix, lm4h, ntai UPyaUhriD hi Tr** vrrifii. «« u-a vi»fu .lAdL t 



GAY LONDON RESORT BECOMES WAR HOSPITAL 








TWO OF THE HOMELESS RACES HARRIED BY WAR 




H[>T□Eles^EV»f^^n 
dUd lu SoqiitIR 

SheliFr witbin AuiirlaD 
LEriEj. In H*trt3tfcn( bEfnit 

4hE GECinank AUtEa, liiE; 
Claims TfMJn UEH^fiviiI 
£vETvtbLn:{ of Pa^iibtE 
V*|u{ [ft [li£ 



ArmEDLaiu, IjitrEDcliEd Outride 
oE V*nt kf[)«L(iJi£ i TuFkiill 
AUdtfa ffqviciiis to the Gs^EraE 
MajE-acTO 4ii TbELr Coutuj’yiuEJi 



WAR DEMONSTRATION IN RUSSIAN CAPITAL 






INTERESTING GLIMPSES BEHIND SLAVIC LINES 




I’fitibt EC4tU-wit1J! 
In-divtduat &]«u^ 
upt^Ei iSoldit:?'. 
Jar Diitiiirulilicd 
Se-Tvi^Ci T* (I'l! 
Averi.gE SiLulan 
This li t 
Reward for Htrc- 
isiD than Any UtL- 
iiary U tcoratLnii 



Ciar'a T rij-apa Intrcarfaed 
nn Hiver Hank i n. 
to- Prevent Germans frajQ 
CrodjJji j 1IL± &Lr±a.iis. Tn-? 
ArtiUery of the L-itter 
Forces. Ho-k'ever, Wan. 
the E.u'ujgle 



U57 




ABANDONED WINTER QUARTERS OF CZAR’S FORCES 




Copy rig h'&d \r- 



TEUTONS DURING THELR FIERCE EASTERN DRIVE 




WE^rn. AustT^an S’Ol- 
djcjit OD Litt ttuulaa 
ProarJeT W^bIiieie 

Th±in.T 

sclvtn At B CBAal all-tr 
1 Dutey Miircta 



The lltPiTiiaini Ahlied llie XcuMtjLi Atc 
F ond or T-lbty OoatH, Oucka, 

.^ad Ewq LjtBTiliu D[i 'Tiheix Mardici 

KiD"g|i -*^0 j 



■! Advance Guard 
1 R±giir^l£ i.Luci>ig: 
I Forward 
Movement to 
J Feel Dili £Uve 




PRISONERS SEEN IN CAMPS OF THEIR ENEMIES 




Two Prencli E nlan.[rv[neji 
Olliily MlBCGDODCt. 
Strip ped a.Dd 

Slripej-. bcins Mnrciifil 
aTOUDdSqiiarc Formed by 
Thtjr Eeiiiimeniti btlwe 
bElng 'Taken [Ci FrjiDa 



Germa.na M ad.e 
PjiE^rttrp afLer btiCijE 
PartEy A.aphyj!iAted 
When PfEDcTi Sli^LI 
Situcb ChLi>TjDe TAnk: 



Group o[ AttUfifip J'ritOncra SunnlDR TheiDielTci on the Ctoand. ip Oqc 
of the EuMian CojiteairotirjiS CBW|ii iq (lie SouLhtrn Pdfl 
pr the EaFiCein Battle Zone 








CURIOUS MAKESHIFTS OF WAR SEEN AT RANDOM 




In Order tD 
/IvaLiL 

a n Daini;} Craun d 
PrtQcli 

Htr» M*']« 
Iloinniockx of 
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BURIAL GROUNDS OF EUROPE^S FALLEN SOLDIERS 
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DEVICE 
iJ"<^<^DSiTO POWER PLANT 

,p ■ * 

J raii^fOrrtnn^^ an automobile into a 
fHiwer plant lof operations about llie 
farnin shop, or garage where belt drive 

is rcquiredj is quickly 

and easily accomplished 
by tlu; use of a siraplt 
apparitufi that lias just 
been placed on the mar- 
ket. Tills apparatus 
consists of a frame 
which i^cr^'cs as a lift- 
in jack. Oil the rear of 
1%‘hicb is mounted an 
axle carrying two l>eap- 
itig hV heels and a belt 
w^liccl. Ill iiJ^inff, it is 
placed with the bearing 
wheels against the resir 
wheel of the car and 
wit] I tlie jacks under tlic rfcar axle. The 
car wheels arc then raistil clear oF the 



and the levels i 
are .damped, an operation that brings 
the bearing u- heels firmlj^ against the 
car wliecls. In this j>ositiOn the power 
from the car is Iraiismitted to the belt 

wheel and through this to the machine 
^ ^ 0 ■- 



Rflth This 

ilULJ M 



TraDvrernK-d 

fifqULrEJ 



that is to ht drivcii. The appararus is 
quickly and easily placed in position. 




, GREAT SECTIONS OF AFRICA MADE DESERT 
7 J EY DRYING UP OF SURFACE 

It has long beer kiio'wn that the two 
“dry continenis," Asia and Africa, 
were gradually becoming ilrier, but the 
rapid rate at which the latter continent 
is los^ing its surface waters has only 
recently been revealed, through a re- 
port made public by the Smithsonian 
Institution- The alarming feature oF 
this condition is that it is in no sense 
local, but afTects practically the entire 
continent, ^\nthin a period of less 
than lK) years tbonsrOidH: of square miles 
of once fertile land in 'widely sepa- 
rated districts hai'e been transformed 
intr .1 desert, the earth having lapparcntly 
acted much like a gigantic sponge in 
absorbing the surface waters, So 
serious is the condition that now^ exists 
in Africa that it Is enough to give some 
grounds for the belief held by a famous 
French astronomer that the contEnu- 
oiis dry'ing Up of the earth will gradu- 
ally result ill the destruction of all 
life, 

a result of this increasing dry- 



water ui 

affected. Lake Ngami, for example, 
located altout 1,0110 miles northerly 
iTom Cape Town and once a lake of 
importance, is now a marsh threatened 
with speedy- e.xtinctiorin and there is 
every reason to believe that the Hur- 
rounding country wdll soon become 
hopelessly sterile. About 5,000 miles 
northeast of Lake Ngaml is Lake 
Rudolph, in Uritish East Africa. This 
lake, the center of the drainage of the 
Abyssinian higliland.s and of a large 
part of the great equatorial plateau, is 
?-hri liking at ail alarming rate. 

The most serious rase oF the t] am age 
wrought by the increasing dryness of 
the -African coutinetit, howe^xr, is that 
of the ^Vate^berg^ a district cnmjjris- 
Ing thousands of square miles in north- 
ern Transvaal. The name \\'aterl.ierg 
w'as given this country for the reason 
that it 'ivas copiously watered by lakcSf 
springSf and streams, and was dotted 
with marsh £5, It was an exceedingly 



ness some of biggest bodies of fertile land and was the Iasi stronghold 
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the big game oF northern Transvaal. 
Today, after the ciilTninatins: tlrougltt 
of it i--^ a de^ertf ^vith 

dried -u|] watercourses atnl spritigp, 
dead oraiige groves, some of wliicli arc 
over iiO years old, forci^ts oenturies old 
tliat are ]iow lifeless, and desolatt 
pasture lantEs that are devoid of cattle ^ 
or other anima] life, Tliere are few 
wild animals retnaitiitig in the Water- 
herg, aitd the fields where hue mips 
once jrrew are no^v jia relied and dead. 
I.ast year there ^vas no running water 
in tlte entire ^^'eterliei^, wEiile in the 
north of the district there is a tract 
comprising sf]itarc inife?^ where 

not a drop of ivater, r tinning or Stag- 
nant, eoutd he found above the surface 
of the ground. The great I^impopo 
River is dry for its entire eouriic 
thrfmgh this district, and it is only by 
digging deep in its sandy bed that 
drinking water can he oht?iire[i. 

Over everything in the Watetherg 
lies llie silence of ahsofule iifekssness, 
tlie once fertile land having been taken 
o^'er, apparentiv fcir all tiine, as a ]>art 
^ of the desert. For four and a lialf 
hours c^'eiy day the temperature is 
never less than 10(1“ F. The heat com- 
bined with the ahH-rnce of moiH.tnre has 
had a striking effect on tEie habits of 
such animals as remain. The nocturnal 
ant bear is forced to search f(^r its food 
In broad daylight, since tiie ground 
has become so hard tfcat the ants can- 
not be dug out in A single night. Most 
of the rio'eturnal beasts of prey hunt 
during the night as well ug the day. 
Contraiy to their habits, leopard.s on 
one occasion raided a camplu tlie early 
afternoon. Raboons, usually afraid 
of the flark; seem never to sleep, but 
jimwl about day and night in search 
of food in any form. Aiumals not well 
equipjied to dig for water, follow those 
more fortunate atol use their water 
lioles, tlie wart hogs particularly being 
follow'cd all iky long'ljy a retinue of 
other anitnak awaiting nin ojiportunity 
to sfake their thirst. On account of 
the heat and tlrnught the w'lld dogs 
that infest tlie country have becruue 
more ?avagc tluin cvern driving in 
packs day'" and night and attacking all 

- ) ^ 



.mimais. They are even credited wdth 
having caught and killed an ostrich, 
previously an unhcard;of thing. A 
party of travelers ^iigglng for water 
in the bed of a dried-up stream un- 
earthed a living crocodile, also in 
search of water, more than four feet 
bcloiiV the .-surface. Certain species of 
white ants are aiiparently the only kinfi 
of animal iife not atTected by the ex- 
treme condition?. Vast numlier.H of 
these ants come out or their holes at 
midday, form in a eomp-'u-.t ball and lie 
in tire sini, althongli the giMUnd is sn 
liot tliat tlie hart Ei?nvl c,innnt stain! 
fontiict with it for more than tw'o or 
three seconrk. 

One of the things for wdiich the 
Waterberg was famous was its .sivcct 
grass. 'I’hk is gocie, a ml in its jilacc 
has come a coar.scr sour grass. that has 
peculiar <lroLig]it -resisting (|ualitics, 
1‘he i^ec:d of tlie sour grass is one of 
the niarvel.s tif plant life, its actions 
under certain conditions being such as 
to raise a doubt as to whether It it 
reklEy a seed or an insect. Tire hotly 
13 shaped like a torpedo am] is c(] nipped 
wdth k long tapering tail. ’\^'heEl mag- 
nified, the seed is seen to be studdcil 
all over witli sharp, stiff bristle.s, set 
liackward, ^vkile -on the licad fs a liornv 
spike, sliarp as a needle, wdhh ,i crown 
of harpofin points at its base. The 
seeds not only drift about with the 
wind but cling to the back.s yf knimals, 
and liven penetrate the skins of animals 
and liumati beings, causing Ijotb dis- 
c^^I^^o^t and d,inger. "When vvater is 
sprinklvd on k biinch of the seeds a 
curious phenomenon results. The 
.seeds first fliser tangle themselves. The 
seed head is nejct llfteil clear of 
the ground by the tail and the needle 
7 >oiut is then tlirust into the rlamp soil 
by a ci'intiiiumis pressure of the bent 
tail against the ground, this movement 
continuing until the seed is imbcddc<l 
in the sciil. 'I'bc wliolc nperation takes 
about b> mliiule.-^. Here tlie seerl lies 
dormant until a little rain fails, which 
..insures the safe syirouting of tile plant. 
Thus equipped, the .’our grass tlirives 
in spite of tlie severe drought against 
which the Sweet grass is helpless. 








CR\JDE~qiL ENGINE WORKS 
AT LOW PRESSURE 
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MARKSMAN TRIMS TALL TOEE 
WITH HIGH-.:PO^ER RIFLE 



A cnrcle-oU engine timt operates on 
a principle somtwhitt similar to tlhrit 
of the Diesel engine^ Imt ;t lower 
j>re£su^e^ lia* recently been Introduced, 
and is said to be giving: satisfaction as 
n, reliable and tbeajNly 0|iierateti Jl0^ve^ 
]]1atit. In Lliis engine, wliicli is of llie 
four-cycle ty]?c, the crude oil is first 
taken auto an auxiliary cylinder where 
it Is agitated and ^vliere some of tlie 
ligliter liydrocarbons are separated 
from rill,: oil. 'I'liesc Tight liydrocar- 
l.iciU£ igcjite at a considerably lower 
temperature than crude ollf and it h 
the utilisation of this condition tliat 
Forrrt.s om- OF the princi]Jal fcattircs of 
the engine. TEiis cylitnler has a ctm- 
ncction with the main cylinder consist- 
ing oF a In^lc abnnt tin; si:;e oF tlic; lend 
ill a leail jieneil. During the compres- 
sion stroke of tlie piston of tlte mai]i 
cylinder a small portion of tlic air con- 
tained in tbls cybmler ia forcCrl through 
lliis bole into tlic auxiliary cylinder, 
and owing to the resulting compression 
Lite light liydrocarbotifi are Jired. The 
resulting explosion forces the oil, 
wliich const it ntefi the main charge, 
into the main cylinder wliere the air 
> Ijy this time is at a bnriiing tempera- 
ture, and tlie main explosion take.^ 
place. It is said that back-firing and 
preignition are inipossilsle, and that 



Wl^itH |1 l« Chnrje 



Kt^ Ccude-OJI 
ii Forced Jnu lh.E 
liminJlr7 Espl^tlb-n ot Lc^llil B ^(Ir'iiH.BrbaDi 



Engine 

Main Cylinder by the- Prr- 



It is approximately ISO feet from the 
ground to the lowest brandies of a giatit 
eucalyptus tree \idiidi stands alone, 

sc 11 till ell ike in 

the Santa Clara 
V alley near San 
Jose /Cal. The 
total Iteiglit of 
the tree Is about 
140 feet. Its 
present form is 
due to trimming, 
which w:i!i ac- 
complished in a 
moat unusual 
ivri-y, I'lie owner 
of lilt ranch on 
ivh ich the euea- 
lyjjtns .‘ifancls is 



the engine can be operated at a cost ot 
approximately one-half cent per horse- 
poiver-hotir. 



adept in handling a rific, and this be 
used ill stripping off the branches. A 
large number of shots were required 
to sever .some of the big limbs, but the 
feat ivas ultimately accomplished , as 
the gaunt tree Ijears witness. 

2 - 

BACK FILLING PIPE TUNNEL_ 
THROUGH AUGER "holes 

Interesting engineering work was 
recently done in completing a section 
of the new Denver water conduit which 
coiiiiects the north tower eif Marston 
Lake with the city piping system. At 
l.fjrctto Heights, In order to keep the 
line at the required dej.it h, it ivas 
necessary to place tlie Ifi-in. main 
at a deptli of FIS fU hetieath the ground. 
A tunnel ^vas bored for a distatice of 



I 
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Ejr50 instead of making' a cui. This 
subsequently had to l)e back lillctl. To 
ob'^'iate the itcccssity of dratvinf? the 
dirt into the ]>a.S!iage Irpm the portals 
and S-iii. anger holes were 

boreal from ihe tLinuel in Llie surface 
of the ground at ijiteryals of about 10 
fir. These were theu enlarged by work- 
men and loose dirt hiled tltrough theim 



into the undergremrd cavity. To pack 
tlie earth aljoiit die pi]>e, vviitcr was 
turned into the craters ifsLis fornted. 



GRAPE JUICE CONCENTRATED 
^Ob^Fee^ing method 

Aiieordiiig to a rejjort c>f Lite Depart- 
nieiit oi Agrieulturc a ttnique method 
of concciitraling ^a.pc jitike iias been 
discovered in the govern mieut lahnra- 
torics. The pujoens is considered a 
inost important one for liie ^vitie indus- 
try, aiid among o titer 
tilings provides a wav 
to intprove vintagi^s 
made from chcaix, 
coarse varieties of 
grapes, hi concentrat- 
ing it by the itcw meth- 
od the juice Isc first 
frozen, ami the result- 
ing iee crushed into 
fine pieces and placed 
in a machine, which l>y 
ccntrifugnl force tatises 
the siru]5 and sugar to 
lit se])araled front the 
%\ :iter. A gallon of liq- 
uid is in this vv.iy re- 
duced to about a quart 
of tliiL'k siru]^„ ■which 
retains In remarkable 
degree the original col- 
or cd tile gtajies. The 
acidity of the juice is 
also lessened material- 
ly, for the creant ol 
tartar is crystallised 
with the ice. !itib se- 
quent sterilization of the pmdtict ena- 
blcs it to he prtserveti indefinitely and 
used, if desired, for flavoring purpose a. 




Tliia Shovra- a E-cw tfic Ci^tc-xa Eu]a.r|;Ed frain t)i« Au^t-r IJoJo- 



J^S'/ 

ACCURATE HEAT TREATMENT IN ROTARY FURNACE 



^i'o secure a dejicndabie and imitorm- 
ly tempered steel spring is a trouble- 
some proceas, partieitlariy tvith the 
older Lyjjes of steel furnaces with their 
drafty doors and generally uncertain 
action. One of the chief difficulties, 
Mutording to furnace men, is to keep 
the temperature con troll eel accnrntelv, 
and to prevent uitdesired titalerials 
from the fumaCc itself from combining 
with the steel during the tempering 

^ V j* f - ■' ■ ■ y 
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period. Then, too, the older types of 
furnaces, besides ti|rnltig out a product 
of uncertain compoMtion, present difli- 
eitltics from a manual viewpoint — it is 
t[H3 hard to get materials into and out 
of tile devices while in action, resulting 
in limited production. 

A new furnace has recently been 
])ut ill action at the plant of a Detroit 
contpany.^which is e^tpected to elinii- 
nate tnatiy of these defects and to turn 
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Rotffr fii-Tn-a^i! ifl- <-|if Hnc'hE'rOTitMl 3l;Tirt£Hi Uc^iforFrily 4s1d Tli-sm 

at the Proiiytr TeiDpeiatuTC feiT the O il-TEmpEri nj;' Batha^ 



out tv ill I £[1 accUJ'at:v Snil 

■'^]5tcd never Ijefore obtaii^ed. Its spe- 
cially ]^i tlte l]i:;st o|i diitumO- 

bilc springs. Jlcn place tlie lenveSn or 
fivcrlripjjiiijg Hat strips, of the t3'[)iei:il 
aiitontolnle hjjrlnj:^ on ttit hcartb at one- 
point , and tlie whnte ajiiiarauis tun3> 
ail DU C [L cCjitTEiL axis, delivering tlie 
leaves to Etti Other set of men birtlier on, 
liot oil fires williin llie furnace liat-nig 
in the nican^vliile niiscd the ieaves to 
a predeteniLiiied teiTifjeratiirc. 'E’lits 
usnally ranges from l,-3jfi to l,,rH75“ F., 
(Ie])cnfiing upon |lic prirfirnlrir refiuirc- 
inents of a given kind of sjjflng, ant! 
Ih electrical pyrometers — that [s^ thcr- 
inoniGter!? capable of registering htgli 
temperatures u'itli the aid of electriciti- 
— ciuibic aeenrritc elicek to be kept on 
ttie lioLiiess of the j^isrings at all titne'.. 
f^cveai men Eire re(|inVcd to ojierate 
the furnace, and it can turn out n (1,0(10 
Ih. of steel per ilay> said to he four 
rimes the capacity of tlie ordinary’ fisr- 
]iacc (tf the kinf[, 'riii; hearth is 30 f1. 
ill <Eiamoter, and revolves once cvery 
30 or ^0 minutes. 



C A]^provimatcly -S,0i.>ii -volnnic:s liia^'c 
been con tribn Led ti'iwartl the recon- 
j^tnictror of the T, on vain University 
librar^e 



MAKING NEW ANODES FROM 
7"^ SCRAP NICKEL 

using the oxyaeetyleiie flame to 
^velrl tihgeihcr the pieces of wom-rmt 
nickel anodes, 
w h i c li El a v c 
heretofore been 

s e r a ]» t- <E 'OhJ 

•sohl at Less than 
half the cost of 
tlie ne^v mate ri- 
al, one companv" 
is nmv [-iR-idnc- 
i II g praclically 
II ew anodes at a 
trilling ccisc. As 
the anodes are 
eaten away hv' 
the sol Lit ion they 
are turned o\-vr 
to an ri-x^-aeeti’’ 
leiie ivelder wlm 
"tacks’" them together, using from two 
to four pieces, depeiMling on the siii:e 
and weight of the anode desired. The 
flame Ls elIso employed in removing 
tEie br;-is' hcsjks used lor supporting 
the anode while in the solution, No 
flux is necessary in tEie pedeess, and 
tlie only new matvriEil use<l is a jnere 
of nickel that serves as a filling rod. 





4-jf. 
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UNUSED RESERVO IK SERVES 
AS DANCE HAlrL 

Tire IcEidinj^ k:itTirc oi <i Tmiuimitial 
pk-nin; hy A city in Oliio was a 

(laticc ill \-iJitdi the basin ol an unustd 
water rescr\'oir ^vas presstd into Herm- 
its as a dance iiaU, rlH“ coueftte tloor 
;^crccd arJiuirahS^- for tlif; jnirpo^^e and 
furnished all the space needed by tlic 
hundreds of dancers who avaiEed tliem- 
selves oi tlic nrtvcl privitejp.'. 'J'he nwi- 
.sic ivas Jinjjjjlie-r! Ijy a brass l>and w1dc!i 
Qccn[>ied a tcmpiorary stand vrerted 
ill jhc middle of llle reser-vnir. 



dcuTir opcniiigf a [id wlteii adjusted IQ a 
fit the joints arc tightened, d hc frame 
is liven laid atuj fastened over the door 



LARGE TRIANGLES ARE USED 
IN CANADIAN^SUEVEY 

Durjiifj t!iti suiolner tnari^les of 
iiiieoniiin'iU siiif were employed by cii- 
Kineers in niaEiinsst survey of tfie ive.-t- 
cni Canadian luniotlarv line betweeti 
Qnetiv Charlotte Sound and Priiu’e 
Rupert. Iti one case a distance of Ida 
miles was ineasure'd by this method, 
the worh bein;jr rifuie at uip;]'Lt with tive 
aid of ]u>^verfut lights ^vliich were used 
to identify the distant pvunt to be 
siyhtetl. 'The transit was placed on a 
ntounLain at a sufficiciit bcif^hl to 
o^'ercorie the eurth^s curvature ami 
escape ill ter veil LiL^j olvstr net ions. The 
accoinjdisluneiit is interest in not be- 
cause it is unique, but beeause it is 
1 mu final. Tiie g'eodesisl lias w'orked 
evith triangles having sides 20d mile^ 
in length. An in stance oj tbi.-^ was re- 
corded soTTK': years .'igo when a survey 
was made across the MeditcrrrLucaci 
between Spain and Africa. 




. APPARATUS FOR FITTING 
J ? DOORS 

Tlie climiiiatiou of the u n certain ty 
rnul loSh of time usually involved In tit- 
ting a dioor to its o]?eniiig is the pur- 
pose of a nevv door- fitting afitiamln.'i 
that liafi made its appearaEice on the 
iiiarUct. This appai'atns consists of 
two parts, a frame and an electric ciit- 
fing machine. I’hc frame is inride with 
stifling joints so that it can lie adjiistcfl 
to any sii^e. , Tt is i^implv placcuj in the 

^ -id— 



the Cutting Macliine is Us«4 in CaanEctiini. 

willi llvt AdjiuitAbU h'fsrse U> tu( (Sir JJocir li» 
tbe itujht Sire to Fit the Door Openiti:; 

to lie fiLletl ami the cutting machine 
is bronglit itito service. This mn chine 
is e( I nipped with a gnirle that works 
against the edge of the frame so that 
the door is cut down the riglit anunurt 
to niakc it correspond to the frame. Ry 
means of :m nr1 jn fit ii lent foiitrolleti by 
a lever, any desircfl bevel can be cut. 

BALLOONED MOTOR-CAR TUBE 
RESEMBLES HUGE SAUSAGE 

b'or local afivertistug pnrjxises a mo- 
tor-car tire dealer at Morgantown., W\ 
Va., recently bal- 
looned an inner 
tube to quite an 
enormous s i ?- c- 
'] b e di.'^tortioo 
was effected by 
stretching a n d 
weaken Lug the 
walls of the tub- 
ing: a t li i n g 
wbidi required 
time and consid- 
crable ]jri Lienee. 

Suhisequeiitlv' a 
coat of red ]jaiul 
wafi applied, giv- 
ing it the appear- 
aiiec of a great 

wivmur wurst. This had an injuriuns 
effect Li[Jon llie rubber, caui^iug it to de- 
teriorate and the tLibiog to ijurst after 
several days. 

— ( 2-0 , r 
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STREET SEMAPHORE HAS 
INTERLOCKING" ACTION 



ANCIENT PORCELAIN FACTORY 



(a 



REOPENED IN CHINA 



A new 'eniiapliore for the re^jIatLon 
of street tratlic bns recently been tried 
out in eAfitern tUies. A policenmn ope- 
rritcp the device in 







r, usf^L 



S-D-lid CociiforL I’riJvi'df'il E^aitiii Pijncrmf-r^' H^Ct3l"'tL[iE Traffic 
CQji{«tti>n Cqthc^ 

> kill il3 ordifian- lorni tlie contrivance is anciefit colors 



I lie famoiLS King Teh Cheiif^ porce- 
lain factory, which iroin tlie lear 1,^% 
funiislieil a If tlie line porcelain for Llic 
rnyal palaccp: of China, is to be rco]jeited 
immediately, aecording to a Chifiese 
newspaper^ and a ^^rmn of has 

already been made by 
the president of the re- 
public for this ])Ut^iose. 
^ Tills factory ivas partly 
destroyed during the 
revolution in which the 
re]nil)lic was estab- 
lished and the various 
5am]dc5 and patterns 
hoiJt thert: were divider! 
among the leading rev- 
olutionists. While tlic 
making of porcelain 
has been one of the 
leading Chinese indus- 
tries for generatimis, 
this factory is said to 
he the only place in 
tvliicli the ancient ways 
of making porcelain, 
with the b e a II t i f n L 
and designs, has been 



1 HI Lit on a pole., and consists principally preserved. The factory will not only 



t 



of two pairs 01 semajihore arms at 
right angles to each other. These are 
corstvidled by interlocked letters on the 
lower part of tbe pide, Bei-aosc of the 
interlocking, a policeman criTinot give 
ViOth streets at an intersection tlie clear 
signal at one time. -A shelEetifig um- 
lirtlla is provided for hot suinnier 
weather or rainy days, and a platform 
and seat conduce greatly to the officer'-S 
comfort. At niglit the machine shoxvs 
a red aE'd green light in addition to the 
"Stop" anil ''Proceed” pfjsiciims of the 
semaphore arms, gong automati- 



be employetl in proilucing porcelain for 
the market, but will have a special 
dc]>artmeint in 'vvhicli jsOreelain of the 
highest quality ivill be made for presen- 
tation to the rulers of other coimtrie.'^. 


A BRIDGE WITHIN A BRIDGE 
SPANS WESTERN RIVER 

d'hc Arrovo Sceo is a sinall Calitor- 
nla stream, but tbe valley through 
which it flows is ivide an<l tlie sur- 
roumiing hillsides are steep and difli- 



cult to clifiib. The main automobile 
rally gives I'orlh signals corresiponding roadway between Pasadena and Tms 



j - 1 






to the usual one or two blasts of a traf- 
fic pol iceman's ivhistle. !Mucli superi- 
ority to the unaided policeman is 
claimed for the device, permitting 
crowds to be handled more promptly 
and with less chance of misunderstand- 
ing, _ The tin mis taka hi c character of 
the signals is one reason for this. 



Angeles had to cross the streain, but 
motorists objected to descending into 
the valley, only to be met after cross- 
ing the wide bottnm of the hasin, with 
a sharp ascent on the other siile. So 
a large bridge ivas constructed, span- 
ning the whole V^dley, and giving a 
level Speedway over what wa.s formerly 



A 



POPULAR MECHANICS 



sn 




31 rlifficult Jitretul] of country. lUit tlii^ 
Etft the residents of the vjllcy in Hit 
iiiuisunl predicament. 'Vo cro^s. the 
riier, they ivere ecjnfnmi.ed w ith the 
necessity of cliinl>]ng the steep It 11 Is 
back of thcEr homes in order t<.> prct 
oi ito t h hl^jh 1 irEdg-e, ;itn! ilten, after 
fjettin^ to the otlter side, a corre?^ pond- 
ing descent liad to be made. loo, for 
Lheir benefit, n secaiin! bridije ivas built 
directly under live first one, and even 
between it-*^ bigh piers. '!lie result 
was a ^'bridge wdtliin a Ijiidge,” and 
neither of lltetn very sntaEl structures. 
Botli arc of concrete, and tof^ether are 
to ha^X COHit lU the ntit^hborliOcHl 
of a quai'Ler of a tninion dollars. 



white enamel ard fits snti^ly in place, 
bccontiitg a part of tlte .sink. Dishes 
Jtiriy be rinsed and cooking ulensds 
scraped in tlie sink withont danger of 
clofT^ing it, for tlte sicn e iri tltis C-tise 
i !5 line meshed. A bail is -attached to 
llte strainer to facilitate its removal 
w'lien it is wished to entj^ity its con- 
tent a. Another convenient feature of 
the new sink is Lite presence of draw- 
erji and a roomy closet, which arc pro^ 
vided beiieaih both ends of it. 








REFUSE COLLECTOR BUILT 
/ IN KITCHEN SINK 

Quite an interesting rlepartnrc from 
the standard j>lau of kitchen-sink con- 
struction has been marked by the in- 
eov[]oratLOii of a refuse tra]? as an in- 
tegral part of the drain system. This 
idea, lias been developed hy a %vestern 
inventor who lins pro^'klcd a depres- 
sioTi in ^vliictt a strainer pail is counter- 
Simk. The waste pipe emmects with 
this, 'rite refuse collecLor is made of 









The Rcfuii« FlH Snu£ly in^-o th# Ptp-rrisi^i) 

ajiil firc^m-es Pa.rt dE the Siok 
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ELECTRIC SAFJD SIFT^ THAT 
OUTWORKS TEN MEN 

Many mcjNtert] foundries are l>eiiigf 
c<|tiippetl [th electric saiiil sh'lcrs, or 
^■L-liat foimdryiTicn call '^riddles/' J’'or 




TSb Etectrlc Sand SiUar b SuB])tndtd upiMi a 
Tr4l]±V iirtd liC' Mov«-d Aay\n'h.Ere aboat b FlxTir 



til is iimeivijtioi'L .- c-'.' t: rill ail^-aiUapcs arc 
claimed. Among t It esc da inis is tlic 
assertion that it tT'ill dn tlie ii-nrk oj 
111 Eticii ii.=.ing older nielliotls, and tliat 
ihe machine is much easier liamJIcd- 
The median ism of the new ritUllc im- 
parts to tlic s-ieve a gyratory motioji^ 
cleaning and sifting the sand as fast as 
it is poured in. Only a small motor is 
required to operate thi^ new siftec^ y„i 
hp, being the Listial size. A trolley 
permits its easy tran^jportation. 



BOSTON^S NEW BALL PARK 
NOVEL FEATURES 

PemanetTcy in cotisirucdon atid tmi- 
vcnienct in arrangement are Uvo of 
the out stand iiig feaciircH of the 
todi Braves’ iieiv liomej wliicU is ccetE- 
itcd ELS being the finest baseball park 
ill .■\m erica. The grand stand and 

[uaiii Idendicr.-^, yirovirling seating 
f^pace for nbtmt llVjtiKH'l Jicrsons, afi wdl 
as the administration building and 
other appurtenances^ are built oi steel 
and reinforced concrete. 

The held is depressed 11 ft. belni.v 
the street level, arul is pro'.'ided \vith 
a complete drainage system. It is sur- 
rHiniltltHl bj' a Id-JL. wal], a nil e.\Lc[U]s 
Li^iJ ft. in a straight line from the home 
[ late, which is fiO I't. from the central 
jjai'L of the grand stacLil. The font lines 
running from this same point are car- 
ried out to a distance of 37b fi, on 
eaeli side- 'I ’he Eotv level of the dia- 
jnuiid has jriacle it jhi.ssl1.s1c fnr tw(.i- 
t birds oi the grEuid ^tatul and hleacliet 
structures to be built solidly oii the 
ground, wliich materiEilly lessens the 
cliiniT from tlie outside to the top tier 
of seals. .-Ui of the ijJ.ObO seats m the 
grand stand cimsist of cojniortablc 
aril tel lair.s. Tliere ate lU rOu's of tbesej 
s]iaced to provide plenty of room for 
(bcir Oeei.tjjanL.'i. f}ii I lie rtw.if of the 
gi'atuf stand, ivliich is supported b\' 
steel columns and tensses, arc 1 oca ted 
the press boxes, a ivtiliiig n.jom for 
correspondeiits, atul a room for their 
tcEcgraphcrs. 'rbc grand stand is of 
heaiy rouSttticLlifn and lias been tie- 
signed evcntnnlly to support a gallery, 
should tbe present capacity prnve iu- 
atletinale. 

ttimicl gives acecss tn- the home 
liunch Ijehind tban! base. The clLib- 
houses for the players are situated bc’ 
iieatli the grand ^tand stnd are litfetl 
iviMi the usual acconiniodations. There 
IS a total alisence of stairtvays at the 
park, all of the elevations being rraebed 
by concrete ratnpE. Ttaekagc for about 
la cars is provided within the grountls, 
and is reached bv inclLiies frtuti t!ie 
various sections of seats. At the park 
enfrarcc there is n row of KS concrete 
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At the Tup iH Bhiswn: the Ltini!' 
E-o-w Turnitileo ?-c uie 

J^nlrancc ttF P'afteon’i firvr 
BflEiliJilL Pirfc. AlKive fE tlie 
BaltLim Caue.^J’*^ at the L-rU a 
View of tlie {^rand Stead 



The P?ic1«jrj|ph at the EiThc Indi- 
cate? How ■Gentlr SEppinU iR^rnpa 
TEbe Ohe Pbee nf StalrtvaytH WIiHe 
De1ow ia- Shown .a Front and Sid^ 
View oE the AdniiDjatretiaii Bnildia^ 
-Bt Che Encratiee to the CcDiinds 
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stalEs, in each of which is a tumstile. 
Past this point ihe passfi^ewnvH Icaci- 
ini^ to the v'ririous sections of tlie grand 
sttnul aori hleadiers arc inclosed by 
fences of iro]i netting. The ticket 
booLh.E; an: situated wi'tiiin large con- 
crete col lint ns i in media Lely Inirfc of the 
area tie extendirif^ alon^ the front of the 
ad m Inis t ra l ton Irn i UE ing. 



hdusekeepinc mechanics 

TAUGHT IN MODEL SCHOOL 

That the joinig women of Holly- 
wfjfjd. Cal., may he instructed inlclli- 
geiitly iii ti'ariotts iniportant l.i ranches 
of housekeeping wlildi orditiarily re- 




'Th± M±m 1- W^TlsiEit CLbdi die t1[>l]ywM]d IILgfi 
ai:biDn|r H<nj the Vp-ung- W'omert nr*- licljif 
Shown the Iniide- i. wate^ 

1 [T]i irgeEcd in K^w tit KeipiiT It 

ceive little or no aLleLilion in domes-tic- 
.‘^cicncc classes, a high -school course 
has l>een inangnralial. The itiuny me- 
dian leal devices itdticli have Ijeen de- 
vtdfipcd for lightening housework ai'c 
dismatUled and Llieir primdjdeH ex- 
plained. Tlie purpose is not to make 
master Jiliimhcrs Ot the blit SO .to 

cqut]> them that if tieccssity tlemantls it 
tlicy may he able to fix a leaky faucet, 
rejjair a clijfec.ti’i'e gas range, take 
]>ro]>er care of a sewing tnadiine or 
vacuum cleaner, and know instantly 



liow to <lo or direct ivork of similar 
eharacter which continually pi'esents 
itsdf in every inoderti hmisehold. 

Every-day problems of almost tvxry 
kind are considered in the course of in- 
struct ion, A part of the school is fin- 
ished off like a bungalotv, and here 
each girl not only lesms to cook and 
fieiv, but is tauglil to arrange fnrrlture 
artistically, ser^x daintily a dinner or 
luncheon to a niunbtr of guests, and 
iwovidc an evening's enlertairmcnt in 
accordance wdtli Iter oivm ideas. Eeo- 
uoinical purchasing is r.n intportanl 
feature of the training. Trips are iinade 
to flic mtiuicipal market, where tlie art 
of getting g(jod values is fa tight. In 
this tlie average wage-earner's income 
is rake II ;ih a basis. 

'i- 

trains^rotected against 
eulCSts by steel fence 

jMong a Caiiadian railroad that 
jjasses the end of a rifle range it ha-^ 
been found necessary to build a solid 
stcci fence to protect lEic trains from 
stray bullets. 'The railroad is located 
near the top of a high and precipitous 
hill. Since it i.^ afjont IlRI ft. aliovc ttie 
rifle range and is at a considerable dis’ 
tance from the firing station, there was 
tlioiLght at first to be no danger from 
bullets. Wlicii the railroad had been 
in 0|»eration a short time se^'cral bul- 
lets went through the windows of a 
train, narrawly ■missing souie of tlie 
pAssetigers, and tht steel fence w'Us 
then built. The fence is as long as the 
range is wdde and extends well above 
the tops of tlie cars. It is supported 
on steel rails driven into the hill under 
the track. 
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TIie Ict^EreakLaii Tuf ■‘‘' SytvJa '■' Optnlnj a Way tbF»n-^k tli* jn Orc±p B*y, Tli* GqJI» liave betn 
Attracted by the Opptwtunfty Cor i DJp in tilt CbaoDc] Made by the Tuc 



POWERFUL TUiLBEE A KS ICE 
f ea ^^7 FOE Fl^mNG ■ FLEET 

Coimected tvitli the hshtitg fleet that 
operates in Green JJay, on the western 
side of Lake Mieliigar, is the "Sylvia,” 
an ice-breafcine; tup that is said to be 
tlve rnobt |xiwcrfiil in the world of its 
atj;e. Tiiia tup is the suijjecl of a ivaper 
that has been open for years but Itas 
never been taken. 'l”be bet cdTered is 
iflOO to oO cents that no tug of tlic sarnc 
Hiie afloat is aide to etjnal tlie "Sylvia'' 
ill ice-break inp feats. Tlte ■"Syivia” is 
do ft. long and I-'j ft. wide, and has suc- 
ceeded in breaking tip the ice in tlic 
bay witiEcr after winter when other and 
hirper iK'jat.^ have f:tEle(l. 

MOTOR-CAR ROBE BRACKET 
WITH LOCKING JAWS 

For use in the tontiean of a motor 
ear, a rnbe r.dl has I'jeeii devised which 
lia.s niovable jaws betweeii wliidt coats 
and wr;i|is may be kicked securely and 
left unguarded without danger of being 



r» td 



stolen. These gripping members are 
faced with pyrarnld rubber so that they 
hold llrmly and do iiot in jure a gar- Ki 
iTient, Tliey are controlled separately 
by an in dividual key, a few turns of 
which serv^e to open or close tiiem. 
l lic two outer, or ritationary, jaws ai'er^..^j^V 
ilesipued so that they support tlic rod.^ < ^ 
\Vhen robes or articles of apparel are 
left in a car, locked in this manner, they -T\ 
cannot be taken away unless t]te.thLef_ ) 
steals machine and all. 




TtiE Ksp* Mailr in in- UbU™U* 4 Humlitp *f Pnl- 
(Cf'U., '■.O' Tbat tbt Owner of One canrtr^t Uhc 14 
Uiilsek A Rail La • C*r Ndt ficlooBinjr to Jlioi 
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\^r>V ILLUMIN^' STeS^ERS’ SIDES 
y/' V^^TTH MOTOR-CAR LIGHTS 
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V^ ^ ^^TTH a 
T "Central s 



hifis entering: so-called 

"'war ;:oTie''‘ citrry tlir-tr tinmcs and 
ports of rejri^try displayed in large let- 
ters On ihcir sides, hi nrtler tlial llie.-^e 
sifrns niiy be distLiigruished at tiighl by 
ecjmniancJers of bdlige rent liattlcbliips 



recejil cliangt to electric systems. 
'Fhese searciUights are laoniiitcd oli 
arms, t:j(rended iroin Lite sides cif tlic 
slufjs, aini aLljiistcd so that their shafts 
of Itglu play o^ er the Ijanncrs. 



PROPERTIES OF PLATItUJid. 

ARE STUDIED BY EXPERTS 




siTifJ uLibniariiieSf tl'iey are illuininatc.'r!. 
Many of tiic small freight steamers at 
present engaged ht tlic transatlantic 



[t tbt SiTvicr cif llir B«1riiiii] Rrli«E Ccciuiii3s:an iritb lb Sidn 
MdrkEd bf 3 Large B.iBEiei' Wh.kn.tt ILLumlnn'leil fay hJ^EQr-C.kr LiEnpi 



FftiebtEf 
'' ':=d 

Ko.ijtiiE«it 4t tli-Q 5ii.Uf (»F th* &hi[7 3hi>wn lii L«-w<t View 

.service arc not criuippcd with clcctric- 
iigliLitig faci lilies, wlitcli has made It 
necessary I’or them lo be provider] witli 
auxiliary systems for the illumination 
of their sides, 'nils has led to the 
atlo])tion in jtiany instances of motor- 
car light Eng equipment; powerful a cet- 
yl cnc headlights supplied with gas 
from high- pressure tanks such as were 
almost exclusively^ used before the 



Thougti more ^■aklablc than gold and 
greaLlv used in the arts and sdences, 
there Ijave been rnaiiy things about 
p I a t i n u rn not I idly 
kno^vn or uiiderstood- 
3 Particularly is ihia true 
of the mc^tars precise 
p liysicai a ml tdiemica] 
]jro]-)crties. The UnileLl 
Slates Bureau of Stan- 
dards recenlEr under- 
took to investigate 
these tilings, and some 
interesting rl e v e 1 o ]>- 
meiits ivei'e a resiill. 

One acenmpEishmetU 
of the bureau was the 
invention of a delicate 
iherinoelectrie test for 
the purity- of platiiiuni. 
By' its a if I a rapid estl- 
TTiate 41 f the amount ol’ 
foreign matter in the 
]¥ietai, such as iridium 
or iroUf may be nia<le — 
and ^vlllioiit injuring 
the metal in any way. 
Large purchasers of 
platinum ^vare arc staid 
to be using this test ex- 
iensi^ely, 'J'he bureau 
also obtained flata by 
which it ia noiv possible 
to ]>rediCt aCtiirately 
what will be the loss in 
weight of a platiinini 
crucible when heated, thus enabling 
certain tests in anaH'tiral chemistry to 



be made more exact than formerly. 



(iLor the IS mojiths ended August 3 L 
IWln", the exports fcrjin the Lbiited 
States aggregated -‘{: 3 , 0 ;kj, 0 .'i;i,? 30 , an in- 
f-reasL- oF oi’cr the exports 

for the corresponding iiexL-precc-diiig 
period. 
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RAILWAY-CROSSING GATES_ 

^S3 barricade tracks 

111 an attenipl; to cle^ isie a cro^siiig- 
guard ■which will effectively iiokl back 
itioior cars in csiscs^ ol estrenne cmcr- 
prciicy^ iiii easieni railway company has 
made use of tw'o Ih-ft. sproce piles. 
'J’hi;H.e ruembers, which serve as arms 
for the are about a font in dirnn- 

cter at tlie base and 8 in. thick at the 
lip. They arc supported between 
]josts by means of l-iit, bolts and ate 
com]tcrl>alaiiced with 1,(i(;ni-lb. weights, 
Pisred to the tip of each pole is a rope 
wdtfi which :i fjatc indrawn down by a 
tvatehman, who llien sect] res it by 
rneans ol a iar^e hook and cbaiii. 
Wheti ilie gi’ite is In we red it is -'I ft, b in. 
from the crown of the rf.i;n:!wa''i'. At 
this height the poles, are in a ]>i.>siEton 
to stop a motor car ivhich has failed tc.j 
heed flic flagman’s warning. The amis 
are ij-ainted witli black rnul ivhite i^piral 
■stripes. 



MUSI C STILL PRINTED FROM 
■J y ^TUNCHED P DATES 



For more than a (jnarter of a cen- 
tury the method of tiiakhig tin; original 
plates from wbicli music is prErited hns 
remained practically unaltered. This 
is more or less interesting in ■^"iew of 
tlie material changes which have 
marked the development of the general 
printing and engraving processes dur- 
ing the sanv: period. s 







U'ith the exception of the method 
urclhiurily n^ed ill printing hymu' 
books, in which each character is, re- 
produced from a separate piece of type, 
the hrst step in the process entails the 
making of a plate. 'I’biFi is 

the otiginal negative, and is made to- 
day essentially the same as it ■was 
ycnirs ago- d"he plate itself is a com- 
im^itiun of leafi and ;:[rLC. '11 ic sLaff 

lines are cut into it wit It a ruling ijcii, 
after which the innpressinnH of the v:i- 
rlons TKitcs ynd marks are made by 
hand with punches. 

When a hirgc run is to be made by 
ihc inibllsber, a iiinc clcb'iTig is uatn 
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ally made from this plate and tbe print- 
iiif^ c.|(.nie from ]t in llie regular matmer. 
1 l] ylliej" Lioweh.'er, iLie iTinaiiiinj^ 

jharl of the work ii- done h-y tlie lithOg- 
raplierH who maket^ a |>ci,sitive litipres- 
fiion from tlie [ilati' On jf^eositive paper 
and transfer;^ tUEa la a stone from 
I l ie prliUing 3 s doiie. 

^ ^ 

sWlVEL_yiSE IS designed 

FOK bekciTand machine 



MECHANICS ^ a - ^ 

WO^^L T? A ufRn A r^ gmf^F fOK 
i>yt EIVEEINJAVA 

A l.sri(.lge that is to be btdlt for the 
Holland gox'ernment railroad over tlie 
Sera joe Ri\'er iji Java lias been made 
coin p let c ill tbc shops in Hollaiuh and 
HO farefnll^' lia?;t this bem done that no 
iieEd work will be rec[tiifed iii erecting 
tl’ie -Steel SLrnettirt; other than thnt of 
comiecthig the in embers. The bridge 
site is lar from any kind of shop facili- 



Severat advantages to the toohrsaker 

and macltini-'it are pre^L-ntetl in a swivel 

vise that lias 

lately been 

brought Cult, 

•* 1 ^ * 

[ Jl 1 !i ] SO 

mounted that 
the a p per see- 
tcoii may be de- 
tached frcjin tbi: 
Standard a n d 
used on a drill- 
press table, or 
in SETTiilar places. 

At one side of 
the base is a lever, the adjust in ent of 
w'hicti locks or releases the dendee. (i)n 
the nndcr .side of tile nic uniting nre 
three bosses tiiat provide a Jei'el bear* 
ing on the fieneb. 

/ r ? 



tics, imd to mcikc sure that the struct tt re 
won If I go togetlier jjrojterly it was first 
ereeted as careftiily as if oti its penna- 
rent location, in the yards of the marn- 
I'acturirg company in Holland. Fol- 
lo^vifig this it was talfcn down and is 
to be .sliipped by steamer to Java. The 
bridge is of Ltmistial design, consisting 
of three a relied spans of sted connect- 
ing with i^hort, straight trysses Over 
tlie piers. It has a loial lengtli of CUsi 
ft. 10 in., and weighs rSflO tons. It is 
designed to carry a single-track rail- 
road ] laving fi gauge of 



CA cart ridge -eharging maehitie, re- 
cently iti^'entcd in Austria and designed 
to he operated by two tnen, is reported 
as having a capacity of car- 

tridges in 10 hours. 




ACID-PROOF PUMP DESIGNED FOR USE IN MINES 




For use in coal and nnincral mines 
where the water is frequently of eon- 
siiderablc acidity, a wooden plirilp hafi 



'T}i:i Wtiadcii Pump ii Dcan^iiEd to WithEtaitd tht Cfirronivt SAkI^ 
oE Wj.(er pAvrid in Hineit 



. - 

only metal parts of this pump tcnidicd 
by water during its operation are the 
piungers, and these, l.jy being kc[Jl well 
lubricated, may be pro- 
tected from 111.01 e rial 
fleteri oration. The cyl- 
indims, FIS ivdl as the 
valve chests and plates. 
Fire made of woof I and 
rein Forced on tbe out- 
side by metal eastings. 
The valve.'i are of the 
gravity tjqje aiif! do tioL 
require springs. An ex- 
pcriiincntal pump of 
tills kind has been in 



been invented to overcome the difli.- 
cnltv encountered ]>y the corrosion of 
those built of metal. Practically the 



use in an Ohio iTliiie for approximate]^' 
two years and is .said to have required 
praeticallv no repsilring. 
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C ^ 

POSSIBLE WAR VALUE SEEN FOUNTAIN S PONGE DEVISED 
IN ARMORED MOTORBOAT />/F5R VARIOUS USES 



During llie eai'ty p^rt nf tlie Eii- 
mpcaii ^vflr tlic inri(|c gimd 

li.Et of a Uglilly riftnoi'e-il moiiirljoat cvii 
tlic River Dyle bet ecu Emiii am] 
MaHnt-'i. ■‘r^LC erjift, Imvtiig n 
<>] riljout Ilij feeL^ jitoleLLcd by a 
cLmilile 'ilecl liull. Tbe outer site] I f>l 
this tvas about one-tliird inch in tliicfc- 
nesa, and tlvc inner one ap]iroxinatcly 
]talf dial:, I'lit: deek, ourri'ing tivrt re- 
rcnli Lug' luffct!?, i[i \^■h^dl were jnoLuitcil 
a pair of niacliiuc gnus, was built ■ni'cr 

and proi ifJed iviiliL loyp Imlcji lor uiili- 

l:iry rifles. One tjflicer, a lielnisman, 
and men eouslituted tlic emv. 
While crijl-'^ing near the boat 

was aLt;’ieke[] Eiy a relatively large hotly 
of Gernian it] fan try and cavalry, 'rite 
enemy failed to sitojjt tlic I'ts-^elr ivas 
.unable to bill any of its ereiv. and, 
morcoi'vr, HJiifTeroc] se^'t;ruly tu tlit; at* 
tempt, for the effect naf t!ie boat's ma- 
eliino gsnij^ was ]j;tinlldly'' afif iarent., 



CAhuHetin issued by the International 
Institute of Agriculture, at J’lcmie, 
H-iates that the crop of cereals grown 
in tSJj in the northern hcmiri[duTC ex- 
ceeds the average ercip of the past fu e 
years by more than 7?d.H:n.),0iJtb()0n 
pounds. 



Fountain bruslics both far painting 
and HC rubbing ]n3r|HJSes Itave been EU 
use lor some tiinCf but a li^uropcan in- 
ventor has rveendy ^daiUed the iianic 
j^rineiple 1.o it >;]jonge. This is inLeniiletl 
for washing surfaces from vvliidi saud 
or grit is to be removed. A niebeled 
pipe, avliieh is slnqied to fit the back 
of the ojserairtr'^ band,, is joiticd to the 
Sponge and also connected to a piece 





Wiiter L» 



■&ltpjp|j (-:1 10 iltii S [Hitler (litQUEli a Tubing 
CitnneO^d tgrltb a M^drant ^ 
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of flcxiliU; tutjiti]^ u'“liLch extends to ;i, 
fdiicet or tankr 'I’lit metal tube 
is lield in plnco oci tiie liatid by a hrstec- 
let wliich lastetis about tltc wrist. 
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CEILING BEAMS MADE OF 
n&feNEERED STEAWBOAED 

Art [Stic eel] 5 tig effects arc easily and 
cheaply obtained l>y tltc use of ceiling 
hcans made of extra-lieavy slrawlMiard 
and covered witli yeneer to 




mohilng into the lath, Follo'^ving tliis, 
tlie outside of tlie molding is bent do^vit 
into position, and the lower part is 
pas-ted to the side of the beam, tlie 
parts beitig Iteld together by wire loops 
while the paste is setting. For Joining 
tw'o sections, a core box^inade of the 
Hame material and designed to fit ac- 
cnr,atLly into tbc beam used, while 
a junction witli tiie side of another 
hcani is inade by CLittirg tiie material 
r^N-.- to an act^irate Jit- \V"hcn the beams 
in place long enoiigli for the 
[laste to set they arc covered with the 
pa]>er veneer. 
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Thtsc Strai^-bo^fi:] CciIEdk Brami. Wlifti 0 ^l^^t^Ed vrilH 

l^Aper V«nE<T, Huv*. (Tii Appearinte of WnLadpn 
h-Ebnib; 'Tlie^ arc AtlAsiT?*! io the CciLinj! 
liy S’tr-T'vi )}fLv«d iDtn- tH« 

resent some parlicutar kind of wooft. 
tJne or the advantages e.laimed for this 
materia E is that it can be put in ]>lace 
without dtdicitlty by anj- iiaper hanger. 
1'lie material comes dal, Imt is scored 
so tliat it easily bent into tbe .■^■hape 
of a licani. ^Vhen tltc beams are in 
plate tikey arc 4 in. square in scctitjn 
wilit a rnot«liiig 1 in. square in tiie 
angles. The location of tlie beams ts 
lirst laid out on the -ceiling w'itli chalk- 
Tiie beams are ijent into sh.npe along 
tiie score marks and are tbeti aitaclicd 
to the ceiling l)j- means of screw'S 
tl riven through the to[> aide of the 



NEW SOLDER FDK WELDING 
cTf VALtTMtNUM PARTS # 

There h^s juM bevji placed on ti^e ^ Co- 
market a nckv kind of alunkinunt^t^ 
solder that is likely to prove of the 1 

greatest taiue in conneelion witli auto-/^^^ ^ 
mobiles, aeropEanes, and other lines ul ^ 
^vhieh alnmimirn is used cxtnnsi^'elv'^^^,^^'^,* 
since it iloes away kvith tlie iisnal ^ 

dions processes of welding broken ^ 
aluminucn Jiarts. No soldering iron 
used with tliis material. It melts at 
cn [tijka rati rely lokv temperature and all 
that is necessary for applying It is a" V 
gasoline torch. It can be used not | y 
iiTjly f[>r straight welding l.Hlt for l.mild- f 

iiig in tugs and broke n-out aluinsnutn ^ 

sections from siEcli parts as crank i Jfv 
Cases and manifold ]upes. ^\Ten in 5 t 
place it is said to Stand the hanimervf S 
test better tli.in the original aTumi]n.im, ^ 

SEARCHLIGHTS FLASH ME3- ^ ; ,i 

SAGES ACROSS PANAMA 

Althoiigli BcarcbJignt srgna ung bc-\^>^ ^ 
tween battleffhips ~was a "meJLufi of ^''i. 
eotnniunication at sea long before the'^^ 
introduotion of wireless tdegji-sphy, J 
it is still utili^ied. The Latest battle- 
ships of our navy have been equipped 
with proiertekrs fte^igned ei^pedally for 
this ]niqi 05 ^er tv Idle the older vessels 
use their regular searchlights for"’’ 
which auxiliary shntti^rs are .supplied, 
t-Lverfi operate tliese latter members, 
tla siting the lights nm and otF quickly 
Ko that messages may be speiied out 
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isi dots ntid dashes, eillier aL day or 
aiijrlit. I 'or day signal inj;j, the lig^lit 
shaft U directtal aqnart^ly at the nl>- 
sLT^'cr, and for enaijliiig this a tele- 
M'ojsc is mounted with the projector. 
\\"hen attnosjiliersc eotirjitinns are ^ood 
llie rad Elis of comiiiuni catioii is about 
J3 rniJus in any diTvetion. At nig!it 
tills ia obviously tmicli increased, I'or 
lif^lit mny he played on some prominent 
rlcfutl and seen tur a dislante of* ^(1 or 
ju miles. W'hen tliere are no rloucls, 
the searchliglils may be directed sty- 
ward and their hIiUhs ri-f jig'ht seen at 
elij.-^cr range, d’he feasibility of laiiTi ek- 
ing caplirc l^alloona as snljstiCutes for 
ehjiid bankn lia.s l>een suggestetl. Tli-C 
at-compatiyiTig i I liLSl ration dcjhcts Hie 
signaling bet^veen battleships at oppo- 
site portals of the Panama Lanai. 






With AtinoipbEric Candltlcns Favo-rjibLE, 
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MOVABLE QUICK-LUNCH CAFE 
OF BUNGALOW TYPE 

In one of the htgest Pacific-coafit 
cities a Jairy-lunch. wagon of imusiiaE 
proportions is driven to a favorabk 
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LBrg.t nHjrj-nufi«.1i WB£[>n. Uic4 Ln. a CBlIEoiriiia City 

Street location in the evening*, where 
it competes with the all-right restau- 
rants. Virtnally the caravan is a port- 
able honjje. The superstructure, wliich 
is motitilieil Oii bea^ y vi^agoii ^v heels, is 
designed much like a small bungalow 
mid is about IS- feet l)y tJi feet in lloor 
(Liineosions. During tlie daytime it is 
kept on a vacant lot in the middle of 
tile business section oF the city. It is 
neat and clean in afj'pearancc and pro- 
vides sufFiciciit room for the seating of 
monc than a do^en ]wlrotis at one time. 

.5’ 

MUNICIPAL MILK STATION 

PLANN^D^FOI^imREyBERg 

In attempt to' dear^'^villi the milk 
situation at Nuremberg, Germany, tbc 
nmiiLcipal autliorities have ajijjro^'cd 
the development of a permanent dis- 
tributing station to be estnblislicd ns a 
lijniled-liability [Otri]>aTiy. A iriJle less 
than one-half of the capital is to be 
subscribed by tbe city, while dividends 
to Rtockholders are to li^e limited to a 
maximum of four per cent. This plan 
is to 1.)e iinfjcrtalren fio that milk may 
be obtained from a dependable source 
and at reason aide prices. 



VALUABLE OIL IS TRAPPED 
BY SIMPLE METHOD 

The supply of crude oil coming frodn 
the Kansas and Oklahoma fields is said 
to be falling oJt, due, according to ex- 
perts, to the grad mil draining of great 
pools ol tlie it<jUEd Mdfcich formerly' un- 
derlaid those slates, far beiitath the 
prairie .surface, Becan^^c of the dimin- 
ishing suppty, the amt unit nvaihiblt* 
lias ]ia<l to be economizcrl to a greater 
degree than lormeriy. 

Ill other days (dl irotn a newly k^red 
well would generally be permiued to 
s]ntrt out iindiecked for a long period, 
flowing away on the surface of some 
uear-1.3y *trc?ani, 'J'hen, too, an oeea- 
siotial bursting oil laiik wO|ih| con- 
tribute its quota. As a meaiis for sav- 
ing this wasted oiE, ■whicii of course 
floats on the surface of the water, oil 
men ha^'e taken to throwing out 
wooden booms over the surface, whicli 
shunt the oil off into pits dug in the 
banks of the stream. From tbe pits, 
the oil is pumped to storage tanks with 
gasoline engiiits. It is estimated that 
each of the traps so set up has caught, 
oil an ai-efagc, ^1,000 north of oil ]jer 
month. The oil is of inferior quality, 
however, -ilue to the e.vpo*iire and 
admixture of water. 



MACHINE FOR SHARPENING 
vTJ " ^ RAZOR BLADES 

A slanting stroke that gives the 
ra^or the wedge-shaped edge so essen- 
tial to satis faelory seryice.js the princi- 
pal feature in tlie /■/. 
operation of a ra- 
ior - shafpeuiiig 

machine that has 
i u s t b e e n 
b to u g h t out. 

This machine 
sliurpeuK. 15 
blades at a time, 
the blades being 
carried in hold- 
ers fixed to the 
cud* of arm* tbat 
horizontal floating hub. Ou each side 
■of the space occupied by the holders is 




art mounted on a 















Large- Sc jEt Wj>r 5uch TliiR. Accurately Laid 

Dul un a HiiL&idc. ot Otber CDUveni«nt LotralltyL Ol^rc 
a. CoDvetiieni ^ay Cat Ptapte to Fallow Eurape-an War 
Oi'Ci--*tiiin«v Smnll View ShoTV! Wclftil ■>! Mj^i 

WAR ^APS ON LARGE SCALE 
GIVE USErUL INSTRUCTION 

It i-. rii'toiL iliffiijult tr:- coiTJ|irL'!i(.'n:l 
If '111 :> llii- . 'I 

JiJ’iHirt'ii? iiHn tMiieiitH :iiiil tint Ktrjituj^iL 

value r>I i-ertatii ]>i>SLliuii^ in tlte presetil 
Eui'0]>eaii tvarH bccaiEsc o\ tlic vast ter- 
ritory iiivi.ih L'd. Stroking to riRnuul 
this (llfluiilly , several Knglisli latrii>i 
have heeit e.xperiiiien tally cotivi?rleil 
into larjTC-soak'i o[icn-air nnEi|is. On 
thc:HC EuiJ^e pUus^ one fan riftnally stroll 
ti]) and dnivii Lite "'hriugf line,’" ol>s.orvc 
how -clobc CI|K‘V portiri(,)ii is to that tif 
the eneiisy, riiul, in general, gain a encii- 
jjreheusivc idea of prH.igrcss in warring 
operations, Srnnll natincial ftrigs mark 
tllC IJOsitiuns cat’ll country's arruies nc- 
eiipv, and Lite towns are tndicaLetl by 
Ftiiall i30stS|^ also appropriately flaggctl. 
Colc^recl lafic, s taker! down at intervals. 
slnwvS Lite k.n;:Lti.i.ni of l'i\'erSH auil siuall 
s-iones set in the sod spell out names 
oi the Tiarious tlistricts, It lias Ijeen 
suggested that sttch large majjs as 
these, 111 St ailed in city parks of this 
eoLintry. might lie usehit in giving 
Amerieans sluirl-citl knowledge as to 
progress in the war — es[]cciEitly in these 



Et \XTtical disk lia^'ing a shrirTi^idtig 
sLirface. Through the artiun of two 
cams that alternately engage the arms, 
tlie Irlarics are made to hear agtiinst 
Jir^it one s-llrirpcntng surface and then 
the othei'j tlie cvjjinection bet ween tlte 
Intb and arms being suclt that the angle 
of eadi i^latle is citangetl ^i^gl1tEy at 
eacli of these cliaiigcs so th;it the hladc 
bears at the [irofjcr angle against each 
of tlie sharijedting surfju:es. During 
tbp first third of each strnke the libidc 
passes over a soft honing surface and 
cl tiring the remainder oF the stroke over 
a leather strop or fini siring jrlate.- Tire 
Tiiiw’hinc is run by a elect rif 

motor, and witli it it is possible to 
sliarpcn ordinEiry raF.nrs as well as any 
kind of alantlard safety-raKor blade. 



OA new C( Jiir.se fur Leacliiiig ftirtll 
boys how to operate an atitomohile has 
been establislie-d at a leEidbig Iowa 
college. 
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tbrnugih the Forest Service. Bob itnich 
of the material available for ties is tar 
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Tof VifT^i Fom-t ilaTiFPr* Cou^tine -and 
Seo.rafLnt' Ti±H (Fom G^vaFniDif-nt IR««Ervht befcFC 
TuFQin;; TbEcn Ovsr ca FurrhHiiinj Rflili'^ndE 

Ldwet VJew: &urm T^^LLInj Sailraad Tiai 

d^w-n. Starp MpunUin at Lp 

GoVETPmETlt StOT^E* Vard* 
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days T,vhen much of the war news is not 
read because of its confused character, 
and the concentrated attention which 
must be given it in order to gain an 
acle<ioate compreliejision. 

d/o — 

BURROS AID IN MARKETING 
HUGE TIMBER RESERVES 

As a iiaturar'eons^uence of having 
acquired in El lions of acres of the finest 
timljcr lands in the world, tlie natto-nal 
government has necessarily liad to go 
into tlie lymbcr ljufiinc-* 5 H, The sale.s 
oi timber from the national forests of 
Colorado have increased year by year, 
and supplying ties to railroads forms 
m> small part of tlie government’s lum- 
ber business, which is conducted 



up i]i the mountains and hard to geb to 
market, 

Pack mules have h«f] to be used in 
some ca.ses in order to geb the big 
sticks safely doxvn the steep trails. A 
tie is strapped on either side of the 
little burros, and they march off in 
. single file, dragging one end of the 
sticks on llie groiuiid, .Alter rei.ching 
railroad or in ill, the ties arc piled up 
and each is marked 113- the watchful 
forest rangers, jiart of wliose duties it 
is to see tliat the government stamp is 
on everv tie that goes out of the forest. 

J-fy 

ICE-BREAKING CAR FERRY HAS 
PASSENGER QUARTERS 

The ^Trtnce Edxvaril Island,” an ice- 
breaking steamer recent Ix’ built 111 
I vn gland for ‘^crvicc in the iritrwits of 
A'ortliuniberlantl, Canada, a cralL of 
unusual type, suice it is designetl not 
onlv to dl^ the ivork oS :in iL'C brx^riktr 
but that ol a car lerry and a ferry fur 
passenger, and other miscellaneuiis, 
traffic as well. The straits separate 
PrinCt: lx.lxxurd Isfand Irimi tbc main- 
land of Nexx'- Hrun sxxirk and Nova 
Scotia, and like rno.-^t t>i lIlc xvnlerxvax-s 
in this latitude are iccbomid during 
the greater part ui the Inug winltir. 








J DC- BrEl:k(pe 
J-'tJfy ''Pri-nre 
Edward. I&laiid 
Dii.iihL rrt>r 
C^n-^difin 
Wal-rn 
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The UnuiuAl Feature 
iit ■this Ftrr y 3 b rfiit 
EErt^anlLjr Furnlilied 
taisen^er ^UAr rrrf^ ; 
[Tie tiiitinii. Ecciai 
ii Shown Abnvt 



At the nfirrou' jioint in llie slrLiils, 
tv here tlie boat is tti (.tperrite, the (li?;- 
tance fro]ii tlie niaiiilaEul let Printer I-ri- 
tvar(,l Island is Eibout nine ini I cs. With 
a dear rL].ajiuel the passrifrc ih matlc in 
ahioiit -10 m^rlLtes^ but with tlie eUanne] 
i lujrpcd t\'itli ICC the fKH5sage may re- 
qnire several liiinrs., <,)n account of thiF 
tile passenger <3 11 arters iudndea [lining 
rociin nis(! are com (ort ably and ele- 
gantly ftiraiishcfl til roil jrliout. The ves- 
sel is’^Sj ft. and lias n mean draft 
of IB ft., ^vliik the propdliii^ ma- 



eliiLiery i.-i cajtable of tie vd oping TiOdh 
h]j. 'i’he b.'iatl carried by tlie I'essd, in- 
ehulliig nhcnit di'iCl tons, '['he 

bow {a. so sliapetl that it splits the iee 
and rides it dotvn at tlie same time. 
( hie of tbe HOT.' el feature's of tlvc craft 
is a ]>rQ|ictler ]daeed at tlie hoiv. 'Hiis 
jjTTppcHer is n^^cd not only in backing 
into the dock, Imt is A valuable aid in 
Lite work o[ fireaking tip tlte lee, since 
it rlraws some of the tvaler fnirn be- 
neath tbi: ice and tlms wenkens. its 
support. 
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'"‘''new sectional wire fence 

^ 97 EASILY ERECTED 

A Ttctiitiv iiT^ciitttl Sectional fence 
ilesigdteJ for quick and eniiy erection 
is composed of U-sliapcfl nnitfij each 




FviiiCt Mltdt Up <;E n-Sbiipc-d Win: StCtiO'a].. 3>l3i|!pt^ 



fur Quick and Eajy ErEctiaa 

of whic]! TS made from a sinj^lc piece 
of i^'iru, tlic c[ 1 []h cjf tliiu u'irCii lieiil^ 
driven into the groLitul in s.uch a way 
that line unit? overjap and arc securely 
Ijonin! lu^etlier. i hur Ic^ of -eacli of 
the Lin its is bent to form two loops, one 
located near the tufi of tlic fence and 
Lite otlicr at llie ^rrouiul line. In erect- 
in^i: the fence; tlie sections are driven 
into tlie gronitff siK'fessiveh', the 
straipfht Icff i>f eaeli secticus heing first 
[niSKied throtijih the loopj^ of the ad- 
jacent section. 

C. 7 

AUTOMOBILES GET BUSINESS 
OF STEAMSHIP LINES 



coinmenced to fall off, and stop after 
stop had to be abandnnefl. 

All investij^aLioti revealed Lite cause. 
It tvas fouLid that after the steamsliiip 
com pan y had poinilari?.ed its rc-SPftft, 
most of the ]>eople wlio visited them 
came in automobiEcs. This was not at 
al] HmtisfacttJry to the steamer people, 
they had looked to pafisenger fares 
lor their maio re'ttirns. The company 
therefore concluded .not to promote 
any places accessible to automobiles, 
and hereafter wilt jdant all its summer 
colonies on island.s, securely out of 
rtatli ctf four- wheeled rivals. 



rough boulders are used 
AS PUBLIC WATER BASINS 

^luTiEcipa] water inj^ troughs for 
horses, and other animals, are most 
often eonstnictcd chiefly for utility, lit- 
tle of the esthetic entering into their 
designing. But at Grand Rapids, 
!Mtch,, tills is not the case. A large 
luimbcr of very plain, art in tic basins 
have been in^itallei] at crm^ cuient places, 
in dillerent parts of the city. Instead 
of fjcing made of iron according to a 
stereotyped |iatteru, they consist of 
large, rugged boulders, each weighing 
several thousand pounds. Bowls are 
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A steamship lim: in the eicctirsjon 
business on the north western coast 
found itself in an umistial predicament 
lately. The Cojrlpiiuy Htrirtcd its !^ca- 
son brilliantly by opening a number of 
re.'^ort jilaces abmg the rivers and coast. 
For a time all %veitc well. Then traffic 

4--\7 
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Uatty «f Tlic4ii Fotk Benislt hAvt bt^DQ 

{It Dific-rent Po-inti in u Mifbii[[a.n City 

hullowcd Out in these, intake pipes laid 
to CO I meet the water mains, and waste 
pipes joined with the sewer system. 
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THE WAR'S INFLUENCE ON AMERICAN TOYS 



Bt searle hehdee 



P OrJ''[’Jt:AL cotuHtiotis and scn:i?d 
diatiges have for centuTi(;!j rt* 
fleeted themselves in ehlldren's loys 
and games, just as tl^cy have in- 
fluenced the tircssj art, and liter;Lture 
of narionB. Jt is not surprising tliere- 
I'ore tliat thU ye At the Amor lean hoy's 
Cliristmas ]>layt hinges bear eoiig.jNii':- 
UQUsly tlio atan1]> of J 'hi rope's conllLcl. 
i\ greater variety of inililary anfl naval 
toys LM nou- afforded than ever before, 
i>otli he cause of the status oi nJfair.s 
abroad acid Itic striking diaiigcs in 
modern warfare and its instrurients 
of destruction. 

There is hardly a netv war t'Kd of 
iinjK»ria]tce which lias not to s^unc de- 
gree furni sited a pattern lor a ddld% 
Ijauhk, A nnniature baitlesliijt un- 
equi]J]^ed with wireless aerials or a 
coinjilentem of flying boats cannot be 
called modcrio d’he air ride whioli is 
W'ichoiit a Iduntecl hayfaiet am! a sIlOLll- 
dcr sling is obviousiy not designed for 
niiTiic hoi^tiiitieii, A canmin which 
Jires only fhne wooden projectile at a 
time ia at a disadvantage, for quiek- 
Jire and madiiiie guns are tiow used 
ill lonil>ar<ling pasteboard forts and 
eimljaflng pigmy soldiers, d'iiese in- 
dividuali have also undergone a ra<Lieal 
change. They have deve!o]?ed into 
aciimated (hdis fullv attired in Jield 
uniform.s aiid fltte^i with haversacks, 
cartridge belts, and nfles. d’hey vi'aik 
about w'ltli [UiliLary ponqi and ciatler, 
instead oi remaining quietly hi the 
places they are set. 

'i’ll ns the toy makers of both tlie old 
w'orlil and of America, who are the 

orrioELiice mELniifaetiLters for the ^■ouMg- 

Eters' military feirccs, hji-e kigit 
astride ^vitli the Ki'upp, Schneider, and 
Uethlehem dt:signer>i. ItegEirflle.'^s of 
whellicr l>att!es are iotight Irom the 
bomb-proofed trenches in France. 
acruj.SS a parlor At Kir, or in a bath tub, 
■ the exigencies of war are met with 
the latest iinplennents. few years 
:igo a Inly built his fort ivilh blocks, 
inserted pcnciis iji loop ho Ice to serve 
:i£ gun.^, and pro\'j[led the "boom s’ ' 



witli his own I u tigs. The contrast 
iiethveen tlie war equipments ot that 
laii and the boy of today is jun els 
great els that of tlie fighting tools used 
in tlie EtebelliOii iind tho^ie employed 
now'. There are elaEmrate papier- 
inE'iche fortiflcatiotis with disappearing 
guns that ofierate clectricaEly and flasEi 
when tiiey [li^charge, Thej^e may bt 
fitted with toy ratlin pEants and eou- 
neeted by electric railways over whicii 
troops ;ind munitions can be trans- 
IHirtcd from diflerent ]iarta of a room. 
If a boy's soltiiers are attacking a iort, 
tliey hai'c artiilen,- liEittcries to cover 
tEicir EidvatKC and^siege guns tO batttr 
tlie strougliold. 

One of the most ingenious toys of 
-Ainericau manuIrLcturc inspired by tlie 
Furopean war is a machine gun. This 
i:s mounted on a tripod, is in. long, 
niid has? el businesslike a]>peatEincLi. 
Ute ammunition eoii.^ists of wooden 
projectiles slightly less than two inches 
in length. Irllots in these m embers al- 
low' them to be fitted onto a tape, which 
is passed over the barrel in front of a 
firing pill Emd attached to a reel. A 
crank at llie rear controls the latter, and 
;is it is turned the t^iie iS wOuntl, each 
revolutioiL ilr.i^ving a b Lillet into posi- 
tion and actuating a hammer which 
fires it, 'J’he gUn TnrLy 3»e shot in this 
manner a hundred times ’i\'itliout re- 
loading. As it is beiLig fired, the barrel 
spitting out bullets in rapid sueces.siou, 
tlie gun m;Ly be .sigined at different tar- 
gets, or trained at a single obit^ct, as 
the operator deems c.vpctlient. 

:\ play army equipped with a ma- 
c'Eiinc gun, hut unprovided ^villl fa.sl 
artillery bntferie.s, ■svcmhi be seriously 
huniEit-ajiped. So a hrccch -loading, 
quick-fire gun h.is been developed. The 
mediELni.sm of this is soniewliat similELr 
to that of the w'capon just ^l escribed, 
altbrnigb i(s appenirance is niudi dlf- 
fercuL. It has a range of about ’20 
feet and may be fired at tlie rate oi 
rLjijjroximatefv Ki shots in three sec- 
onds. The aimnuuiti^m, consisting of 
wooden project ileSj is held in a niagni' 

Sir 
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Ant fjxed ni tlic lap of a loading tHiim- 
ber. Tlie bottom buHv:t rtslft ni a ^tol 
at ibc rtnu of iht bArrel in ftrbtg |Ki.si- 
rior- A c_v]Lmlrital block, fitted back 
i>t tht kjailbig chai¥il>eT, is turned by 
a crank. Iji'ide of it la a crnil spring 
wliich is altcrciatdy coniprtsseJ :uid 
released, forcing a firing |>in against 
entb f-liell in lunt witli cuiisidetable 
force. 

TliC t[uifk-f]re gUn is nut uf I lie nio- 
hile l;pe, hat instead is ]>rovif|[al ivitli 
a .stationary mounting. .\ long-range 
field gun, lunvever, veliLclt Is similar In 
lines to soJtie of tbe tvfjcs nscfi by tbe 
Freticb and Jlritisb ariillt^ry ftin es, bas 
been prorJu (■(;[], It is made entirely oI 
metal, is nunjitted on wheels d in. In 
diameter, ami has a barrel abotit a focit 
in length. With it is a mecltanical 
soldier in iiniionn whlelt lifts one cn<l 
of the trail and <l raw's the cannon along 
as lie ^^'alks. ''I'be ]>iei t loinU at the 
nui!!?.]t; anr] llrcs wooden jirojcetile.-i by 
means of a spring mecbanisiii. ft is 
fitted witli a shield and Ls painted a 
w'ar gray. 

Allot Iter field gun, inuelt .smaller in 
size, is very siitiilar in ajipearance to 
tbe famous Frencli “f,!''. It is pro- 
vided with a slanting sliield, wltiie a 
recoil cylinder is auacheil he it eat It the 
barrel. Paper wads or rice kernels 
may be used ns ainmnnitlon. For 
licav.y work n wtiodeit mortar w'hich 
drops solitl-rublier eannon balls on an 
cnertv's ]Qrtitica.tion.s is a part of tlie 
chihrs ordnance. 

In tile mind of a widc-a^enke cliifd 
eom mail del", a (IctaolLTiii^iit of niake- 
belie^;e c roups is tut more immune to 
the cflfect of an enemy's fire than are 
fleslt and blood men. The toy soldier 
now faces in the min la in re inarlv of 
the samii engines of tfcstntetion a.s <lues= 
his liuntan prolot v]te. If be is to make 
attaeks against f[tiifk-fire am I madiine- 
gun hattc^ries, lie requires adequate de- 
fence. Therefore armorefl motor ears 
of different tyjjes have been jdaced at 
Ills service. Some of these rescnihle 
very closely the heavy, foTTnldahle 
veliiclof of I■!t1rnpc^s liattlc liclds. One 
model, ititporlei! front England^ looks 
miicli like an Ameriean-btiiU car which 



is, being used by the allies. It is 
painted a w.lr gray, has pnrtbi.ilcs 
for observation a.t well a.s rifle ]nir- 
poses, and mounts a light gun on a 
shield-protected turret. Inside of the 
car are tw'o dolls, one a chauffeur sit- 
ting at the steering wheel, the other 
ri gunner iSlantling back of the turret, 
Metal doors in tlie sidei of tlie body 
firovide means of entrance and exit. 
.An extra tire is carried at tile rear, :iiid 
tlie machine is j>ropelled by clockivork. 

I’or defense against aerial attack-s 
an anll'aircfaft gun lias been rle^lgnetl. 
This is oi the liigh-anglc type and is 
inf.mntcd on the eiiuKsis of a tny rrmtor 
car. It may lit tUrnerl vCrtica]]\' or 
horizoci tally to any position. Amninni- 
tion is carried in a caisson immedi- 
ately back or the d river '.s seat, d'lie 
car Is driven mecltatiically. 

AAhth all of these dcath’dcalitig iiu- 
fllcnicnts, hospital and anibuhnicc pn> 
vision .4 are needed. So a inotnr-ciir 
ambulance for field sen' ice has been dc- 
■Higied bv an .Am er lean maker. I’he 
|KJvver plant of this car, wlilch con- 
sists of dockw'ork. is mouiued untler 
the hood, IV bile a dru lng shaft exLeiuls 
to the rear axle. A small crank Is used 
at the fr<mt in tvinding the motor. j\ 
stretcher of di>riin\iti\'e .si^e Is pro\ idCil, 
Every arnty must h,ive it? held lios- 
jiitnil, am], in afldition to ambulaneeH, 
surgeons rnuE inirses, woiniilei! sold Id's, 
tents, an<l Red Cross flagi arc avail- 
able so that proper van; iliai" lie takvii 
ol those who fall in the ]>loodlcss par- 
lor-floor battles. 

During the wdntiir irimjtbs wlicu it i? 
not e.'^peL'ially ] Peasant to jday aroinirl 
a garden lagoon, naval battle* mu-st be 
waged iiuloors. 'J’bis crfnrlngaiey has 
been looked after so that snow and ice 
need not interfere with ail emlirycnhc 
a<hinirars campaign jilnn*. A largi‘ 
■r]nrk-bUie nig lorins :i ^'erv gOud ocean 
for subniariite attacks upon a drend- 
nangbt, wliich now provided. Bulh 
tile ship and tile toy miilersea craft are 
made of wood and flrishctl in w'ar colcw. 
'rite latter has a bnTe iu its bow which 
serves a.? a tor]>edo tube and a I low's n 
cylindrical ’rt'oodcu missile to be fired 
with cnufiiderable force by means ol 
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There are tw<j lower.', p^iir 

or fiisiuels, :unE .-l tin fttig nt the hnw. 
M'lie f:io;u is built hi iv\'o scetinns, which 
are eE^scnE bt' hulklu’^ol^i ami ]iins:cd to- 
gether Eimidsltip. A (.lii^ik iit ihc center 
line on tlie port side cfuitnibs n 



Thia Uadfl C5ly. 13«llt oa P Slops 
o-\ ^ Papirr'Mnctifr MouDE^In, is 
PrDtectgd l^ji A FutI- 

rr»H Eluipped 'vrilh. Batt«ric-s of 
Elsjpjaeajjpg OnrH. WitniSf^a 
*n J MrrcJiint Vsntla idoorEd jd 
Ilariiar may vrilli 

laon eQ-mni4ndET TuWiT-rlEiE 



a spriitg gun. The meehaiiisn h eon- 
tained inside of the erail and nperated 
by a ]c\xr which extends tltrougli the 
conning tow'er. The dreatJnEiught is 
cnndc witfi its deck, guii turrets, and 
funnels as separate pieces wliich fit in 
place, On the interior is a spring t.h:- 
\it:e similar t() a nnmse Iraji, Wbeu 
tliLS is sprung^ the drea<lnaitght is 
blow- 11 apart. A plunger, to ivliich is 
.ittacher] a small rer] f|ist placed amirl- 
ship on the .starboard side, conlrols the 
spring. By launching a projectile frnm 
tllC submarine and ^striking this ^ital 
s|Kit, the larger ve.tsel torpetloed 
anti to all purposes deslroyetl. 

For tile ynimg tar who spurns a idiie- 
rug sea and insists upon lighting naval 
l.jatth;.'^ on real water, a similar game 
lias been devised whieli is qiiite well 
Eidafited for either bathtub or switn- 
ming-tiiiik piirijoses. It eonsists of a 
in eta I warship and a avonder tnrpedo. 
which when in aetiUn alloiv a child's 
imagination to carry him as far us lie 
desires. The vessi;! ha.s a ccmiplement 
of eight guns mounted in four turrets. 



catch, tvhich when released allows the 
boat ifj collapse, W'jiler then rtishcs 
into the livo com pEirlm cuts througbi 
hales ill the upper part of each bLilk- 
head, while the Eitr is forced out 
ihrougli ]>orlholes al both the Ijow and 
stern. After a letv seconds the battle- 
shi]i sinks. The torpedo is of the usiuil 
shape and is provided with a hand mo- 
tor and propeller which carry it 
through the u'.lter tliiitc rapid I V. If 
tEie missile is aeciiralely aitneiE, a large 
rudder fixed to it steers it straight for 
tlie ship's vital spot, 

W'heu the toy saldier.s arc ea?it aside 
and their conn m under bcecuilCS ll mere 
private or petty tdficer in the neigh- 
horliood army, more mannish tools, 
tlian these are ret^nired. .-V periscope 
i-s one of the instruments now avail- 
able in tile gewgaw world which lias 
been directly inspired by the Eurojienn 
win". Indian righting, of course, doci? n't 
require trenches and perifico|jes, hut 
T,vhcm the real tear game is on^ the aver- 
age small Ijcny has learned thrit bomb- 
proofed in trench me nts are quite iieces- 
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i^ Biw Stldiert ,Eil\rti_ PpUBfl fh t P(j liif^nn j 

y Jaiilsp«[iubLE vn Micnii TTin-rh 'Wa.rf^E't I 

S', Hundrc'd S)i«!ih cn«7 !>« Fihed I 

TbLf. jDjEuifiiib SlicbioE Gua 
^ ThE ArmorEd Hatin' Car Holdi Gut acai ttit ■-' 
bath Qui«fc-FjrE and tafl-chlriE Gun* 

4, OoEhftb* Ktsvy Artilltry PJet**! A 
Hi^rtar FirLa^ SDLid'<R[ibbEr HiaiiLEi 
OuLck-Firc: QuEia Spit Gut TbEir Winnitn ^ 
Froji'tljlES witb CaniJdEittbl* F^rca and f 
Speed ; 






It, SidbII Flal-d Piece Similar Lit Desiud (□ thu 
Fr«ltcb ftrtgiEfp'* Cub 



T, Wh*fl XJierE Ait Tay Aeraplantb, Hjesi-/ 
AncL-E Acdtl Cuht *rc Mu(n HccdEd inr 
De]cdi<e 



d. One af the- NitveI Artillery Gaines Lately 
Uevlstd far the Hurserr [tr LLvinf Roonn 
Sk Tb* MeclL»BE?a1 AriiLLeryjByn Pnlhi (hS* 
Ldue- E* m£e Gilll ^Ftcr HLlti as He 
Marche* 

10, Hjaiatuxc Submarines That SuhmtTfa are^' 
PaeLErucd aCiEr tliE GErman DjvLng CiaCi 
Iti Bveo a Tiup Stretcher Lii PrirvJded -wither 
TbiB DimibuMvf Miji^r Fi-eM ArnUulaure 
la. Air R|(1 e» With ftiabbtr-TIppcJ EflyQcKtBS^ 
are Nnw Made far AaMricB i Bay SaldiErs 
13, SuliBUntiaL VTOadEb Suh^drineH ELErtri-^- 
cally PrapEllEd are Made an This CeiUQliy 
Id, Thai ELecIric Destrayer fr Capable af 
MaintBliiliif a Spead al Raur HilEB IQ H4ar 
l(i, WhEJi the Drsadna-uyht Is XarpedoEd |1 iti ^ 
BieivA Apart La a htealiitEE My-nner 
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And with thc^^c Btroiiirlujld^^, ptr- 

iS'.‘Q|>CS inn^l^- of till :m(L LilLtd ^^lLIl 
]Tl]^r^^rs, arc illl]>Lfrt[l 11 t itCCCSSu- 

riei. I'hey juri; mjtdi: in tulniliir tiariu 
u[id iinvc rniijnliir ri;dLM'ior?^ ;u eacli 

ill][]. 

Tlie iates-t gtni for i>Ht(lLior li^o is din- 
tillCtly L^f tl inilitHTTy tyisc. it is rni i)ir 
riht t<[tiiiiiJ-u4 1^'illi a riji4>er-Li|>|i-ed 
IjnTyotitt wcIj sliiiR;. Ii Itas an over- 
all Icngtii of in, and is eoinimralivcly 
light in ^o tEirit it ig ^oui| for 

ilrilliiij;' in]r|KM.t%^ a Or] s.kinni$.ii ^I’urk. 

By far Lite tnost iii gen ions o: t!ie 
ne^v Mar toys is a inintaLnrc ro]>liea of 
a Cerimin subiinirine, im[iortcd from 

til at Cl HI II try. It is driven itiecbaiti- 

oally. aiid on tlie snrface is ea[)able oi 
making a s[)ccd of four iniics [in lumr. 
It is fitted hvill] iliviiig jdaileS a mb 
when set to tin so, tv ill submerge sei 
that only the ri]> of its jierisrojje is 
vi si tile. 'I'lie iJiviitg ts tout rolled atiLo- 
iiiatically ami afttii' the fjoat lias jito- 
eeeded lor a certain distance it tvill rise 
to tlie stirface :nid tlifii tlisappear again 
after a siicirL time. If its operatnir de- 
sires, llie niitoniatic coot ml of the 
jdaiies tna^' iie dispensed willi aiSil the 
era It seiu ciLher aioiig the surface or 
beneath the ivntcr, 

A domestic snlnilariue has lieeo iliOtl- 
eletl after ti]c B -el ass boats of the 
United States Navy. It is t;s in. in 
Iciigrb :tiid is riri'i Ln at a spee<[ :sJ aljOUl 
four dtiites an bonr l>y an el ee trie mottir 
whicli ts sti|>|>licfi with enrrent by a 
f|ry cl:II Carrieil i^ ithlu ilie t raft. Dic- 
ing ]ilanes are fixed tiear tbe stenii but 
these are purely ■oruiimctital, for the 
boat does rot snbmergit: ])ast its iiOtiHal 
^^■ater line. 1’lie ijm^jeller and rmhlci' 
are inatie of Haliimintim, wldle the smiT- 
iiLg IjtfxeSvj shafting, and [leek Vaits arc 
of (>n>n/,e. sniaii gnn is moti[itc<l in 
fniiit (jf tlic cOindiig to^^'er. 

Another unit for the cliitd'a na\y\ 
nia<lc ill Am erica, is a tor[ie<lc>boat 
de^itroyur jjatlenied ufter tlie "TJeca- 
tur*” I". S. X. Tlie upper wotlts cd 
tliis ^'cssel are ]>nilt lDW, tvhile cite arin- 
ament consists of light guns unfumtcil 
ill t'co turrets, live rapitl-firc gimS, and 
thv(i tleck ti'rpetio lubes, d’here arc 
veiuihLt[>r fiinitelSf ptnokestacks, and 



lifeboats on the deck. It is fiiiisbetl in 
uar gr:iy iiiid driven electrically-. 

lloth in this coutitry and Futrope a 
large mmtiH-r of ^var games have been 

tie ve I ( j| led d n ri ii g t Fi c Fast yea r. Ah r<iad 
tins intiustry ius been materially stini- 
nlated Fjv a great ilemand fur [tmuse- 
nieiit rje vices ^vitli tvhleh to entertain 
the hvoui tiled at varioirs Eiospital basc.s. 
^Fany of these are pattern i^d after 
i-bess, checkers, and pachisi, as well as 
olFicr St an dart] games, while some are 
quite new iti all their details. An 
r^mcriL’aii game which rejmeseiifs artil- 
lery work, is es]) 0 eiall_v pleasing to 
diiltlrcn. The Ijoarti on wdiich it is 
piayed is rertatignlar, ’^fl in. in length 
an<l iticliiieii from ijoth etids toward 
tlie middle, or crest, which is tlesig- 
uaLctJ as h 1 hilltu]?. A grtmivc extend- 
ing across the boaial at tiiis point serves 
as a trencli a ml is divided into five 
numbered sect ion .s. At the bottom of 
ChTcIi incline there is n spring levetj. nr 
gun, tliat sh(jr>ts a marl.de. 'I'he play- 
ei''s skill is ilerenniiiecl bv his ability 
to ]>laee the marble in tbe division ht 
desires, as a score of es,nctly add is 
required to win. 

\\'ar chess is a t'lennan gatne which 
has become very ])opnlar at the military 
!t[>s]iitals. It is jjlayed on a cltessbr.iatd 
with two sets of meci, each 13 in num- 
ber. 'riie conteiwling figures are dis- 
tiugni^hfd by tludr cCiIot, but from tlie 
IronL si lie are oilier wise Identical in 
ain] lean lice, fhi tbc reverse side, lujw'- 
ever, eavli mem Iter Ijears a nnmlter 
lejjrcscjiting its ^■n1ne. Thei'e are 
“aviators,” ■" scouts," a “king,” and 
otEiers, ami it is flic ca^if^ire iif the 
‘"king'' w liiL-h ends the game. A good 
memory aiKi an exercise of strategy arc 

roi|LiirL;d in j-jlaviiig cniditablv. In de- 

sigtiitig toys ami games the 1 !li top cans 
have not escaped disidaying consider- 
atjle venom and Fiati'ed for tiieir ene- 
mies. 'i'his is true even in playthings 
for yoting cliildrCu. jdclure pUititTe 
sliows a soldier killing a cltild. 

'I’iiese arc a few of the scores of ne^v 
liaul>5t's arLi g;iiiies for hotti cliildren 
,-t!id adtdts. In ]^rae tic ally every in- 
si mice they have tieen inspiretl by the 
Kiiropcan w'ar. 





^ “L ^ 












* 



. .POPULAR mechanics 
RAPID SPREAD OF THE BOLL 
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WEEVIL 



AUTOMOBILE WHEELS ROLL 
vT.^t^'TO THEIR CARS 




Oaie of tilt larg'e jtrobletn:^ in facto- 
ries iJj to ti:Lud1e raw material and parts 

wilh ecotioiiiy of 

lime and lit bo r. 
li tills is not 
dome I protbictioii 
(.-(KSlfi rise, Many 
parts arc quite 
otiwieldy ; not srt 
ill ti^c- i':iHe of 
henvever. 
as ilicY may be 
rolled it T (j n n tl 
far easier t li a n 
c a r r t e (1. In a 
Dctrijit aotoTOO-* 

Inle plaEil '.vheels 
are ii ii I o a d c tl 
from a trueb iJitrj 
a narrow ruiueay 
i n ilie factory 
y a r d 1 d o iv n 
^vhicln they rttll 
to an elev ator on 
i lie outside of tlie 
hiiilding'. H ere 
fi lifters on an 
endless c 1 l a i ti 
g^rip each wheel 
and lift it to the 
((5]j of tbu build- 
ing:. li e r e it 
rolls alon}^ an- 
other rucuvay to 
die men wlio put 
Ibi: whevl-'^ on 

the a.\les. 



Owing to unusual conditions that 
prevailed in August, tbc most rapitl 
nioi^'enienL ever made by ihe boll vi^eevll 
when advaticing into new country was 
made this year in the soutbea stern 
slates. Ordinarily tliis insect Htliances 
at the rate oi about 5ik niiles a year, 
hut this year an advance of l0(^ niiles 
ivas made in a [icriod nfonly two w-ech?;. 
Tliis rnjiid Tnciviimtint carriefl tlie 
deslruclive insecti for the first time 
into Georgia, where '’5 comities l?c- 
Ciunu; in festal. During ihss iieriotl 
eight additiouai coLuilLes in Florida and 
io in Alabama ivcrc also invaded for 
the Jithl time, ibu entire niovetiienl 
taking place between August 1-0 and 
August -iJ. One of the reasons for this 
rfi])id ]>r(>grt:ss, a.s gi^ en ]ty ttie Dupart- 
ment of AgricuEturc. ivas tlic drouglit 
in Alabama, which deprived tbc in.^ects 
of their usual focnl and forced iheiu to 
seek a new district. The most impor- 
tant condition, fiowcvcr, was a series 
of c^vtrancly high ivinds that Ijcgao on 
.Augnsl IJ] ami Idcw coiitiisnoijsily for 
several day.-; to^■^'ard the northeast, the 
in?;ccts being blown many times lar- 
iber by Lhc liigJi winds tliaik ihev could 
liave traveled by natural flight, or with 
the aid of ordiiiniry winds. 



(ISun'eys are to be made in the im- 
mediate future for the ]?rci)a ration of 
military maps of Long Inland and other 
sections in the vicinity of New York 
liurbor. 
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FINGER-EXERCISING DEVICE 
FDR PIANO beginners 

For streiifTtbcniiif^ ?md limbcrinfi^ the. 
fijt^ers of pupils l.n;i,dnuiii|f the study oi 
the piano, a ilevite of very stinple con- 
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By ChjiDcEni!: tbr F-04it:t7[t tiE the Sp-rjciz the Tc-mion 
ntjy be Vaxd«<d to S,uLt the uTur 



lioltliu^ tlie fipring, SO thiit the 
may l>e ^ ai'ietl as desiretl. The 
tever liar is seemed to the rear lip- 
rif^ht by nieaiis of a hin^c and moves 
in a RTOovc extendiLijj tlir[.niijil 8 he 
front (Hie. At the fore jiari of Uie Ji|[i- 
parauis is a rest which enables the 
wrist to be held in the correct ] nasi t ion 
u-liile liSfferent fin^ei's are being exer^ 
cised. 



GARDEN AND TENNIS COURT Jj (T 

GARAGE ROOF ' 

/ -"yl 

By taking advantage of a sid^ifll 
located at tlte rear of his residence, a 
3nii icier of Salem, Alass,, T,vas aide to 
Intihl a garage the rool of u-hieh could 
he transiorjoed into a garden aiid ten- 
uis court on the same, level as tire resi- 




dence. The space for the grirnge i,vas 
exca^'ated out of the hill, tvhidi is 
about IS ft, high, 'I’hc structure is 
Ijy bV it., contains fil.v cotujjarinteuts, 
atid is 1.1 LI lit entirely oi concrete. Part 
of the material eKcavated from the 
ill] I T.L'as placed on the remf and a gar- 
den rmd a tennis court of the rcgi.|hi- 
tiiju siiie tvei'e laid out. Tlie temiis 
court hns c-lcrlrif; lifrht-i anff is 
ecjuippcil ^villi a wire netting that pre- 
\'cnts the balls frurn gidng intu tlic 
street hehiw. 



st ruction is made which may l.ic ad- 
justed to suit the I'eqiiireineiits oi dif- 
feretit ttsera. It coaisists oi a le^'er 
lield betwx'cn two u]>rights and. con- 
nected by a -Spring i.vith a crossbar 
above. Notches cut in the under 
surface of the movabie meitiber and 
the top side of the crosspiece prcivide 
graduated spaces in wliich to jilace the 






Anid SECAtn Winch wicte Tnkrn Ear n Distanrr dE Three HbLeE 
\J^iD / lliiougli (lit 5(r«(* cif Rrciahl^n 



TAKING SUBWAY MACHINERY 
THROUGH' CITY STREETS 

A steam crane and ei steam iviiich 
that arc used in subway (.'mi- 

st rucl ion ii'E Brmjklvi'L, X. Y.^ were 
lakcji under tlieir own power through 
the streets for a distance (.jf about three 
liilit'H o^'er something like LVJ leet of 
temporary track, wliicli was lakeij up 
behind the machines and hnilt Eibcad 
as the inachines progressed. A toree 
of 3rj biljorer^, ireitli iw'o forerticii ami 
a superintendent, '^vcrc required for 
1 land ling the track, and even witli this 



must be rnoEinted accurately over tht; 
center of the compass. Tlie jHilnLer 
liangs dose to the compass card, eukI 
since it swings wdth the sigltt tube it 
shows IcistaiiLly tile hearing; of any ob* 
jecl ci\ w'hidi a siglit is taken. Tlic 
instrmincnt is also proTided witlv two 
graduated scales by which the dislajice 
to any fixed object, such as a light- 
house, may be quickly and accurately 
jound. 'I'liis is accompli. sited liy taking 
two beartiigs and noting the exact time 
tliat elapses l>cti.veen the t'W’O sights. 
The difiLatice traveled by tlte sliL]! dur- 
ing the i liter VEil is then estimatcf] from 






force the rate of travel under the 1'iesL 

conditions was less than a ntih‘ a day, 

■r . 



rNSTRUMfiNT FOR FINDING A 
SHIPPS POSITION 

Finding flic true licEtring of objects 
at sea as ■well as the position os a ship 
witli reference to a coast line, witliout 
rCsOtt t(.» cortijJutjLtinTi l:.^^ plottiiig, is 
made possible by a new' attaclmiesit 
designed to be mounted on llic binnacle 
hood and opCratetS in connection with 
the ship's compass. The in,‘jtruincnt 
consists of a sight tube carried on a 
revolving standard, to tlie lower end 
of which is fixed a curved arm termi- 
nating in a pointer. The standard 



TaLIiij a Ui:a.rliij; ivLth 
tEif Hew Nflul-ie-pl lo- 

lET^jmeDC Left; .HQvr 

111-? Siflil Tube and 
p4]Jnter -are U^tuRC^d 
Dfi ihe £hta.n.dard 
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its known Speed. The scales are so 
mo-unted on tlie bushing of the stand- 
ard that when this distance is set off 

y 
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oil one of the scales llie dissaticc from 
the course Lo Ifie olijurt is ^iveii 3ty 
the oltier scale to the nearest tenth of 
a mile. 

^ /f 

KOLZ^ER SKATE AND TOY AUTO 
COMBINE IN NEW VEHICLE 



There an; tlaj:enfi ol curhjujj vehicles 
tliat |nass for diiliireii’ft autos and coast- 




Tdt' C-M ittcr ia Btiilt Liv« « Rg-licf SKaUr 
'wjtK HaadlEbojB 



bKtrt 



ers, hut it lias remained for a Cincin- 
nati firm to hrinjj out a iie^v variation, 
'I'his conLfivance has lour snialt wheels 



jFjouI the sii:e au4l gcsieral mechaiiical 
construction of those on roller skates. 
Tlie frunt pair car ]>c t timed about an 
axis hy |>rO[][.-r inanipidation of tile 
handlebars abo^'e, aiid Llius the vehicle 
is steered. A foot brake of simple 
const ruction cn allies the speed in coast- 
inf? to be controlled, and a seat for eu- 
joyTiijr the ride is also provided. 

S S 3 

ENORMOUS “NUTCRACKER” 

TESTS BUILDING TILE 

,— 

A device that re?^cmblcd ati enor- 
mous nutcracker w:ih the means user! 
at a b LI lid] tig con vent loti iu Iowa to 
test and demonstrate the Strength of 
h[j.ltoT.v building tile. '"I'he Eland tes of 
this nutcracker were t^vo la-in. steel 
I-beams, each ft, long and T,v&igliing 
1 j' 4 lb. t4) the foot^ The ]o^^■cr beam wati 
tiniiiedded in the ground tvbile the up- 
per one was hinged [it one end, as 
shown in the iliu^tratloEi. At the free 
end Hif the upper beam a tilting plat’ 
form was coiiatructcd so that an atilo- 
nicfbile could l>e run upon it. 'Hie tile 
to l>e testefi was placed between tlie 
beams, y ft. from the binge, so tliat the 
pressure on the tile was aljout eight 
ti^Tle^4 the weight of the aiitomobile 
with a fH'jrlLoti of the weight of. the 
beam added. Tbc tik stood tlie teJit 
wnthoiit l>eiug ilamaged. 
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DENVER FIRE STATION IS 
HOUSED IN BUNGALOW 

One cjf tlic [irfttu:^it, bniig^lo^vs in 
ritni cr litfUHtA liose ^vagon* aiul fire 

\^"]ieii f>Li[i- 

ntng mie ol iJie iici\'cr 
j^tntionii, tlie IjoriTd 
safety deculed iti tipsel 
ill I prev-ailiiig idca:^ rc- 
g EL r (] 1 n g tWe-s-tsLliOn 
.’Lre] Lite l; lure. Insteai.1 ol 
conforming to tinc- 
iionorerJ plans and 
sfietiiUvitinnH, a hniiil- 
in^ willi Sl ]>ei'gola and 
many of the emlHdlif^ln- 
]ii[.:nts of the iTiodcrn 
bungalow t\'as decided 
ii]>on mid built, Tbe 



bretneii ataiionetl in tlie muijuial Injuse 
liav'e carried the idea farther by snr- 
rouiidiiig the station witli wcLl-ar- 
rELi'Lged iloivcr beds, sbriibberi', and a 
weU-ke])t laivn. 



Th±rc Iti A f'']tALLn.£ bctM«CD Thili Dn^QWer aiul Uu 

Tjrpg Oi-u-ilLy Strii 



KVtdh-s ivere iiscd in forming: the 
I’jins for llie valve gtarmg, for which 
iianleijcil nieniliers. w'cre recjuiretl, mi^l 
rubljcr iiisiilation stripped from topper 
wire was emploi’^cd as air-brake liose. 
'JdjtHie acn] other in gen Eons siihstitu- 
lions were made by tbe boys^ who fre- 
quently faced ami solved perplexing 
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MODEL LOCOMOTIVE BUILT 
> ^ ^EY BOY MECHANICS 

.A.s an 11 lust rat ion of wdiat lioys can 
f.|tt in tbe fie hi of mechanics under the 
tutelage of skilled wnrknieii, a group 
of apprentice^ in the shops of an 
t-:isttr[] railway company recently budt 
wbat is probably els 
eomfdctc el niotle] of a 
E ’a fi lie-ty jie loconiol i vc 
as has ever been con- 
.stnicti'fl bv hegiiLiiers. 

This dinunutive en- 
gine and tender, whicli 
are huill on a scale of 
in. to the foot, have 
together mi over-all 
length (jf r? in. and rest 
upon a stone-ba!lastc<l 
3%' in. gauge track. 

The w’ork ivas done ftom Mti-hi. scale 
idueprints tvhich were tlraivii liy the 
bovs tjnd turned Over to apprejitice 
patternmaker.^ as rapidly as tliey were 

completed. Ik fore the work cotild FLEXIBLE OPERATING SHAFT 

pn)gru&s very far, iL \vas necessary for MO VJ-E CAMERA 

them to Iniihl ninch of their own. ma- MOVIE CAMER^ ^ 

chin cry and crjiiipmeut:, d'hiH entailcil By the inveTifuiTT of a new crantiLig 
the ifesigning and construction of a device for motioiL-plcUire cameras a 
lathe, Rhajiern aLid l-hi.>. motor. bestde?i simple mcnins has been providecl for 
tbe dci'clojjment of ri luacbine shop, hlimiug ra]>i illy moving olsjert^, such as 
erecting plant, and ^ollnd^s^ ^ birds in flight, aeronautical- feats, and 

'v-" 



CnmpLE^e' Modf] dF □ PaciBc-Type LDCrMflPCire BU'Lt by Bey McchaoEcs. 
a^rviiie fii tl>c aLtapd. pF a.n Eapitrd Ab 
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.situations ibt finding fittings small 
enough in the railivay shops to au>iwer 
their needs- 
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eys 



Similar ’whirli uudt*' ordinary 

I'irtuitiiitanti'e^ are very difficult to 
catch. Movie cameras universally have 
to be uiicd on tripods, and this makes it 




exceedingly difficult for an operator to 
Follow a .‘7] Jeed i r g', or irrcj^nJarly lly- 
jjijnfj subject. The new attaclsmetu con- 
sists of a flexible shaft connected at 
one end to «. band crjmk that rnay be 
turned by an assistant. Tliis ol>vmtes 
rbc necessity of using: a triprjd, for the 
operatic]! of cranking is done practi- 
cally without affecting: the steadiness 
of the CnTmera, It enables an operator 
tobol!) a machine up with its finder be- 
fore his eyes and follow his sitlijcct 
jhst a!^ [Tisily as ]i he werr iisiiig a j>air 
of. field glasses. A small spring: motor 
may be used instead of a hand crank, 
if desirctl. This instrument fits com- 
pactly ijito a small case Tivorn sits-- 
jsended from tln‘ opemtor^s shoulder i. 



6 Peru is ex]>erlencing hardships be- 
cause of the shortage of small coins. 
Financial strlngenvy in that crninlry 
hits caused individuals to board metal 
money, tims prevciiting its circulation. 



NEW MECHANICAL PLANT FOft 
..i" S ^ Q ltn G mail ^ ' 

b"or sorting and forwarding the enor- 
nions quantities of mail going into 
and out of that city' daily, there has 
just been placed in service in Neiv 
York ^vhat is said to be the largest and 
lies! equipped mail-handling plant in 
the world. 'I'll IS establish ment Is 
knotvit as the Grand Central Terminal 
Post Office Building. Although mail 
matter of all kinds will be passed 
tlirough tlie fslabllshment, its prin- 
cipal function is that of Mrtlng and 
forw'ardeng btdky mail, its construc- 
tion having been FirouglU nbout mninly 
through the impiartance of New York 
as ft center for tli-c publication of peri- 
odicals and through the grciwlh of the 
[lArcel-jjost ser\.-icL\ 'I'hc most inter- 
esting feature is the system nf. me- 
chanical coiii'cyors with which the 
mail is taken into the building and 
iheti sorted and distriintted for for- 
warding, without the aid of porters or 
trucks and witli^nt being touched 1>y 
anyone except the sorlcr.i. ^Vit]l this 
equipment the establishment is capable 
oF handling about -I All tons of- mail a 
tlay. It is e.xpccted that the succesa of 
this establishment wnl! bring about the 
construction of similar plants in other 
large cities for the handling of third- 
class mail and parcel-]>ost matter. 

The building ocf.njuefi ftvi entire city 
block and was erected aiid equipped at 
a cD-st of over In spite of 

the apparent intricacy of tlie carrier 
system it is made u]> mainly of three 
simple devices — endless belts for tmiiiS- 
]30rtirg1;he mail on a Itwel, hiiclret lifts 
for raising it, and chutes for transfer- 
ring it to a lower level. Coupled with 
tliese devices is n series of trips, elec- 
trically Controlled by an operator work- 
ing at a central .station, with wdixch the 
mail is diverteNl at x arlous j^oints in 
accordance ivith the route it Is to take. 
One of the endless belts runs beneath 
the platform [it wdiK-lt the outgoing 
mail is received. When a truck load 
of mail IS received, the bags arc 
dumped through hatchways in the 
platform and arc carried by this belt 
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to a scconti bt;It tliat mrtve.*^ at ri^bt 
anjjitfl tg il^ ami carries t!ie mail into 
itie building, Frcnin this point tlie mail 
that rctfnires sort hi jr is clc^'ated by a 
linckct lift to the floor a?H'n-e and ■ile- 
]jositcd on’ a third bell ivhicli runs the 
entire Icnglli of the bij? distributing 
room, ivliile that ‘ivdiidi requires no 
sorting is dtverlcd by trips and con- 
veyed directly to doors of tlte mail 
ears. Two systems like this arc pro- 
vitled lor outgoing mail, one for ban- 
tHing Hieeoild-ehu^ft mail and tbe Other 
for liaTHbiiig parcel -post matter. Ur- 
dertieath tlie building, located on each 
Hide of an inland platform, nfc- Ivimo 
tracks for mail cars, the ixvo tracks to- 
gether !ia’\fing a capacity of Ull ears. 
When tine mail has been sorte<l and 
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repack t'd it placed on an endless 
belt and ennveyefi to ebutes, through 
which it drops to a belt tliat runs along 
this platform- I’roni this belt the bags 
are again tliverted at tbc projjcr points 
and finally drop]^ed do^im chutes to the 
ear dotirs, Incomiiig mail is iiaiulled 
hj a System .'similar tei this, the bag^ 
being dropped from the mail ears 
til rough chutes to a belt underneath 
the platform, and then raised to the 
distributing room by Inicket lifts. Tlte 
belts ate mafJc of canvas and rubber, 
and are 3 ft. wiiie, "I’hey work over 
rfdlcr^j set close together in a steel 
frame and around drums at the ends, 
and travel at tlie rate of 150 ft, a min- 
ute. Klectric power is used for operat- 
ing the eiitirc plant. 
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BRIDGE GIRDER OF UNUSUAL 
,jrJ7-S~ LENGTH 

A steel girder of such length that it 
was necessary to use four steel flat cars 
ill; shipping it i.’.'aH recent I 3 ' setit from 
the shops at Steel ton. Pa., to Chicago, 
where it is to be used iu a milrcKnC 
bridge spanning a railroad and a street. 
Tl'iis girtler is JSl ft. in. loiig and 
1(1 ft, (i iiir high, and weighs OS tons, 
rhe angles plucetl in the corners at the 
juiiction of the web mm I flmiiges form 
one of the unusual features of the 
girder. The legs til these angles arc 
it in. wide and 114 thick, mid each is 
made of one piece nnmiug the full 
leiigtli of the girder. They are said 
to be the longest angles of this sijie 
ev^er rolled. Particular attention was 
given in the shop to seeing that the 
girder was built w’ith the right end 



out ba^'ing to be turned arotind. This 
girder is the longest of 15 required in 
the construction of the bridge. 

MlNi^RAL giDS. SHOWN TO BE 
SUPERIOR FOR HARDENING 

I’ispcrinicnts recently conducted mi 
iLardeciiug oils show that those of min- 
eral nature are superior to the kind 
[urigiTiatirtg in'im cottonseed, fish, or the 
like. Mineral oils were fonui. to have 
;t hardening cltect of from .I'll to ,34, 
assuming water as unity, ■while cotton- 
seed oil wai: found to he in the neigh- 
borhood of rlfi, with fifth oil at .15, Poft- 
irt varied from .13 to .14. The kin<l of 
temper a piece of metal receives dc- u 
jjends, for one thing, on its rate of 
cooling, as well as on the chemical 
compo-sitfon of the racdnim in which 
It is placed. Thus different materials 




forw'ard so that it could he loaded, can have a vastly diffcrJrt effect on 
^ shipped* and used in the bridge witli- the melal in timiiiering, j 

4- :,Ti,-,h T.V-;i:.J 
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PRUNE-GATHKFIJ^G MACHINE 
FOE LARGE ORCHARDS 
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III llie p-nint Ijtit lU' California tlit 
Jrtjjt jfi atlt't'Wi^cl to TLpon on tiK- 
and iall oi Its awn iveijjlii. Tin: "ailiei'- 
ing is tlicn done bv liainK \'i'liith is a 
sliiu- niL^tliud tEiat c a link's diHicnllv xvlicn 
ibore is a stuilrlaj^L of [lifkCTS, "J'o fru il- 
ifatf this work by saviiif^ t.\|>tiiS 4 ; aiid 
tiinc,\ a ^v'esttwii inventor has dcvc]o[ieni 
ii uiachiiH; ^vliu Ei jjicfcs tl'iv prnnt^ I Ton 3 
tlie gfroiimi as it is jmshed ab.m^^ by 
hTii Li])ciriEor. Tlic tvnrk is clone by a 
larp,: rev-oh infT dnmn tlic draintfcr- 
vnvcj: of ^vliu'h L eovvrvd with rows c.nf 
,shar|> spikes. 'I’lie primes are |>ierecd 
by tlicsn in cm hers and carried n round 
to a point wlicre Lhei- are aLiioitialicaEly 
removed and dcpc.isilcd in a lro|>]>cr at 
'the rear. Ir is fitated tliat tbe fruit is 
lint injured by beiii^ ]sei'torateil in tSiis 



out Fhix Ejcl'oreliaiid as at jiresent, it 
huiii^ ])ossili!u witli tliis 11 CH' tvpe to 
ch instruct one on llie job by pnttEii;^ 
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rh.« Stp-ariiLt «l tlii> Cat-Out Bo* Fit 

Tuijcthcr ta EatLify Ajiy Capacity De^Jr^d 

tofjelliL^r a Hinflicient number oi seC’ 
tiQtis. I’he ordinarv eni-ont box is a 
faniiliar fixture in most any lion sc or 
nr her structure. It is nsiiahy monnced 
on. or within^ a tvaJI, and serves to 
control eleetru-al ri re nits to ^’arlous 
parts of llie bus Id in 

^TE ERI NG ATT A C H M E NT M A PE I 
FOR DIRECT-CONTROL CARS 






rnine-OiitlicrinE MatSin-e D-oci itic Warli 

aJ Uany Man 



mannerf because it is necessary to prick 
the skill of tlie prunes lidore they are 
nlricd. 

rj 

A CUT-OUT BOX THAT CAN BE 

Bdtlt to size on job 

An eastern ninnufacturcr of elec- 
trical fTouds has d erased a cut-out boji 
cniljodyiiig ilie sectional itlea. Tlie box 
i-s not very different from the ordinarv. 
except that it can l?e bad in any miinber 
of duplicate nulls, ii'bicb iiiai’be jdaced 
side 1 jy side tn lit the item and s oi any 
kind of electrical instailatioin Thus it 
is uniic£C!5.H.i.rv to Order a f^jievial cut- 



l■■[.lr certain hf^ht motor cars which 
arc noL ctpiiiipcd n itli wnm-and-sector 
stecrinp jfear.s^ a sijrlni^ device u hich * 
clinniiiatcs the strain on the wheel and>i 
pt-rmits safer nnd c:lsict drii ipfr has ^ 
been devised. It is a stiiall, neat]_v>-* 
housed attEichmciit ivhicli is inteiuletl b. 
Lit be claitiped In the front axfc and ^ 
ciuinectcd ullh the steefluj^ rod- ICx- c 
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] mansion and ■^contraction acttiat'^ the 
sjjrin^, whirl] takes u[i the jolts Ol'dl 
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narily tTansralttt^J to tlie alter in^ 
wheel of cars liavinj§f direct control. 



Without 5ome device of this ehr-i ratter 
the steering gear is afVected every time 
the front wheels ot tlie machine strike 



a rut^ bump,, or streleh of fiArd. The 
Stnihili^in^ aTtschment prevents awerv- 
itig and relieves the driver from the 
constant physical strain which other- 
wise he is tiTificr, 



HYDRAULIC STRETCHER MADE 
^ FOR HOSPITAL USES 
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NEW CALIFORNIA PLANT WILL 
UTILIZE WASTE LEMON CHOP 



V 



For hospital purposes a si retch er has 
heCTi built with a hydraulic lifting 
mechanism which enables it to he ad- 
jiialetl to various 
heights without snli- 
jeetitig a patient to 
jars and shocks 
which might he dis- 
cortiforiiitg. The ele- 
vating dcvic-e is 
moimted on a metal 
chaasifij that is car- 




Tht Elirtchei ifljy b* L*Wtr(J the finme LctcI 
ar Rgbicd Emcdi 'wiUi an OpcTBliui T^blt 



rietl on rubher-tired ^vhccl5^ and sup- 
ports the stretcher al.iove it. It may be 
lowered smoothly even witli a bed, or 
raised to the same plane as an o|>erating 
tablOf and withont requiring exertion 
on the pari of its operators. The 
stretcher itself may also be extended 
to one side or the other tni:lepeiidciitly 
ol the tr^^ck^ w as to facilitate the work 
nf moving a sick person duto or front 
it. TIte raising and lowering is done 
Ijy regnlating a flow of oil bettveen two 
cylinders. 



The Golden State is facmg^problcm 
in overproduction. Twenty thousand 
acres of young letnun trees tvill soon 
enme into bearijig and ilonbU- the avail- 
able supply. For the year elided *\ug. 
3tp the crop was Cfers, or 

i3S j)Cr rent more tlian the previous 
year. ^Vhat to do w'ith all this fruit is 
proving a considerable puzzle. 

One sotutinn ofl^ered is a plant to 
uliliiic the poorer gr.ides of fruit in ' 
making lemon oil, citrate of lime, 
and similar products, 
Tills is n>w under con' 
St ruction, and will ope- 
rate on a cooperative 
basis, tlie growlers re- 
ceiving fuEt return for 
the by-products after 
paying the coat of pro- 
duction. By tiiiis dis- 
posing of the poorer 
grades of fruit the 
growers hope to pre- 
vent demoralizing c»f 
the market,, as ivell a?;i to get something 
from the part of the crop now' going 






Bed. 



to waste. 



■Jij. 




rxiic "Independence," One of the 
oldest, and at ont time the largest, of 
United States w'arsliipa, was burned by 
its owners recently in ostler to recover 
tfie copper rivets wltich were used in 
its construction. 






NEW STEAM TRUC K USES 

goee as fuel 

Tlie jiroblem of devising a steam- 
driven road vehicle in which the tiring 
is done with solid bid without the ne- 
cessity for an extra attendant to look ^ 

after the fire, lias apparently been 
solved in a coke-fircrl steam truck re- 
cently brought nut by an English I’rm. 

T fills and other conditions bring about 
a continual variation in the power re- 
quire men is of such a vehicle as it is 
driven over the road, and it lias been 
found clstticillt to tlt:\dse any fcin^l of 
mecliaiiicali stoker that will meet these 

/ 1 / vtC.-- 
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TaryiiTig conditions satisfaclorily. The 
scmiaiitonia tic feed ^vliiclt iorni^i ihe es- 
iMcinial feature of tliia tniek and witicli 
enables Lite driver to tout rot tJte steam- 
ing will] out leavittg bts seal, is a|t[hai'- 
eiitly adapted as well to a passenger 
■veliicler m wbicb tbt Ciniditii.mS arc 
more unfavorable, o^ving; to the fre- 
quent stops. Tlie coke bunkers areTmiU 
lip the siilcs of the boiler and arc ilUetl 
thronglt doors at the top. The grates 
.slope from each side to ward the center. 
At tlte bottom of each hunker is an 
opening of such si^c that the right 
amount of coke to take the jdace of that 
burned on the grates is fed tit rough it 
by gravity, When a hotter tire is 
needed, as In climbing a hill, the driver 
sinijily works certaiti levers ptacetl 
within his reach. Tltcsc 1 ewers rock 
the gratefi, clearing them of ashu.s auil 
clitikers, and also oscillate a set oi bars 
that project into the bottom of cadi of 
the blinkers, n’hrouglt tlie action of 
tltese bars the coke is loosened and 
made to flow to tlie grates mcire freely. 
In addition to these features there is 
provided a forced draft avhich isj aEso 
operated fo'im the driver’s seat. Tills 
consists simply of a special nos^^lc 
which admits Steam to the base of the 
chimney and thus accelerates the com- 
bustion. 



GARDEN HOSE UTILIZED FOR 

J A KING RUBBER MATS 

Considerable s;iT,'iiig in the cost of 
mill ter mat.s h hremght alioiit by a 



Bciw Oa.Td.ED Hd&e Cut ia UBcd 

an a. Filling fur itjbb«r Mjis 

Ilian juj^t invented for using scrap gar- 
den hose as an insert itiytcad of mak- 
ing a solid ruhlier [nat or us^liig a 
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cloth insert. Tbc garden hose is cut 
imo small j^ieces whicli are set oit end, 
cemented togetber, ynd then impreg- 
nated with rubber. The tlius 

formed is surfaced on each side with 
a sheet ot rubber, an extra layer of 
fabrie bein^ placed under the upper 
surface in case the mat is to be sul>- 



jeeted to roiigli iisag^e. . The whole is 
the 11 eured toj^cthcr, making a solid 
unit which j^ves an equal distriliiitk'ni 
oi Strain. Otlier kinds of material tlian 
jifarden hose can he used as a filler^ the 
dei^ree of resiliency tlciicnding on the 
kind of tubing employed, 'I’bc mat can 
he made in any thickness from ^,4 hi. up. 




OOTHAM DEATH RATE SHOWN STEAM SHOVEL BEGINS WORK 



jUfBY ELECTRIC CHART POR GOVERNMENT BUILDING 







In compilingf vital statistics showing 
the mortality rate in Neiv York City, 
the ]>epartircnt of Health investi^^ated 



more than 2^j,000 deaths. The find- 
ings are so signiheant that an elec- 
trically illuininated chart has heen 
built to display the figures for an ob- 
vious purpose. The statistics given 
on the sign trace the length of life of 
the average New Yorker by starting 
with IhEJ infants and showing the rate 
at which they die. .\t SEl years only 
one out of the entire group survives> 
and at 94 years all are dead. 



<[Fi.shing tines now being made by 
the Japanese froTin wild -cocoon sillr are 
Haid to tie esjsecially valuable in taking 
game fish, -since they a rc^in visible un- 
der water, ^ ' 



In heginning tlie excavating work 
for the new home of the department 
of the Interior at \^'nshirgton, the for- 
mality of Iweafcing tbe 
ground was carried out 
wilboot the use of picks 
or sh-nvds. Instead of 
a golden .S].)a<le, or 
even an ordinary one, 
a large, modern 
Steam shovel was em- 
ployed for the iirht 
time in such a cere- 
mony at the national 
capital. At the ap- 
pointed lime, the as- 
sistant secretary of the 
treasury, in the pres- 
ence of a number of 
government officials, 
pulled a rope whicli 
opened the dam and 
drojjjjed a load of earth 
into an awaiting 
W' a g o []. The new 
building, wbiclt will cost approxi- 
mately ?-5,000,000, will be constructed 
in accordance with the general plans 
laid out a mimlier of years ago for the 
'‘ultimute ^Vasliington." 

rff/ 

MAI L BO XES ROOST LIKE 
BIRDS IN COLONIES * 

Fifty-six mail boxes all nailed to |Eie 
same rack is rather an unusual 
It is stated that at one time there v\'ere 
fts mHny as 70 boxe.< on thi.^ same raek. 
It is located in a suburb of a west- 
ern city and wns ptit up by the resi- 
dents of a newly built-up section of 



All dC the Lamps ar± Lighted and 'Then SuccesalTEly ExUn^lihed 

tc Indicate C'he lUartiJity 
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Fifly-EjK H*il ljQie± Art I^AiUia an il'.e Kailf. Stiavnt AlK^vC. Wlii]^ H3 
OcDoiDEiit tile Pnt At []ic L«Et 



lurritory, wllicll 
MfiJinarilv T,vDii 1 ij 
bt H;e‘T by rn- 
r:i[ C il f r i £ I" S. 
H o ^ V e r, by 
LTCclhi^ out- 
door pf.n?t oftkc 
wicliin tht bmitfi 
TtTiclitiirl Ijy city 
deli very, tlie res- 
itf tilt dcsiricL were cn-ril>]c(l t<' 
reruivt iniiil Tnor«r tliiici inive a thiv, Ir 
a 3101 her instance a street sif;iupost 
served the same,' piirpHnse as the rricb. 
In ibih rase t lie re were Id boxes all on 
the otie piost. 

to 

HOW ALKALI AFFECTS 
CEMENT DRAIN TILE 



As the res-ull of a series r>f experi- 
ments coinlncicd by the bdjiretl ^tides 
liurran of Stancbirtls iL llAfi Eieeti foiini! 
that tile alkaline soils found tn seune 
sections the West are destructive n 
cement driiin tile uidess tlie ide is of 
ibe best material and Itas liccn made 
with the fjreatot t-irc, ^VeJI-mad£^ 
tile oi a niixtnre as rich as cme part 
cement to ibree parts sand and stone 
contbined, is apparently not affected 
by the alkali, but tile marie c.n' a leaner 
mixture ibait this is likely to disitite- 
j^^rate tvitliin a sliort time wlicit plaeccl 
i[] a soil having a Htnojijr jilk.ibuL^ rfm- 
teiil. ThcE^e eouclusions are baseil on 
tests exteitding: over a period ol one 
y«ar., _ . , 
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FOLDING STAWD IS DEVISED 
FOR PORTABLE TYPEWRITER 



b'or the enHJX'i'nicnce of trav'clers wb ’ 
TTuike n>e of n. lu^rtabh; typciv liter, a 
li^lit, Milistaiilial metal tripod lias been 
tlesis'ited tvliicli 
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lobla eomjjactly 
am] fii‘1 tuii> a 
ease, P il - iil. 

long, wlilcli has 
a Til ax I in 11 in di- 



ameter of in. 



\\dveii in ii-rc it i' 
!?-l, in. in heigh I 
and STijjpiirts a 
type ivri ter ai tlie 
projjcr <li‘itance 
fri.iTTi ihc: flour, 

Bv muatis i>l 
bracket, tvltieh 
may be secured 
to One iiitle of the 
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stnind, an arm is provided for snppfirt- 
Liig ;i notebook or loose leaves of eetpy. 
There are no screws or clamps to 
fasten when a machine is placed on the 
triptwj, and the absence of reflecting 
surfaces tends to tlissipate the soimd 
waves arLsiug from the operation 
the ty'pcwTiter, so that an operator may 
work on a train, in a hotel roont, or in f 
Einy public placCf withoeit makuig’ an ^ 
obi eet Ion able nfiise, 
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NEW R^ILWaV^YSTEM TEST PLANT MODEL 

EFFICIENCY 



pj’EACJ'ICAIJ.V 111] Ot tlu^ HtrimUrd- 
^ i^ation tests ineidctit to ilic aL’ct'pt- 
;im:^: of sonic !|>f<if,u(in,oini ^^ nrLli oi ni;i- 
ler];i]s and equipment purclmseii aii- 
nuaity Ijv one ot llic eastern raili^'ays, 
aru ci.mcJuctefj li] [Itc lnl>orritorics of an 
111 .spec Lion plant lately e.^^ljiUli.^l'ierl at 
Altoona, Pa. Tlie .siio|> lioUls partictilar 
interest at this lime ^\]ieii tlie dcrtatif] 
for clliciijrn v is frfiininj^ iinpeLus; for it 
rep rest] it. s an Ins tit tit ion in tvhieli 
nrcs utkI facts rcplnrc f^ncsswork, 

'The test <le]>arinient 03 tliis railroail 
S.'S inaintaiiiei! at im expense of apprnxL- 
nnitely !t'-'tHi,(iOT :l year. Its majiir |Hir* 
pose is to pass tijn'jii the finality an<l 
fitnc?5s ol the ;|^50fls and supplies 
hon^lit hy the (■or[]OT'ation. I'liis gives 
a suggestion oi the magnitufle and va- 
riety of tlic test hi perforned at the 
plant, where a staff of ih>D persons Is 
engage l 1 in e.vaniining tlunisamls of 
artieles ranging in diarncter front snap 
and phisfi Tj^pig irnn, ineaiiflescejit 
lamps, and locfunutive.s. In the ehemE- 
cal lahomtorics alone more than iiihOtUt 
routine tests ai'e made jeaL'lv 4 As a 
result of thi.s system ni scrutiny', an 
anmial a^ eriigi.: of IP I ivortli of 

giKjds is rejected. 

X early all of the de])arlinentnl 
linjiiehes are concentrated in one Imilil- 
lng 4 which affurrls sq. It. of floor 

space nind tvas erectcfl and ec[tii]3]?ed 
at cost of nThnuf Tlu’ struc - 

ture is live stories in height ami has a 
snbliascmeiit w'hicli ]mndf|cs s[jaee fljr 
a receiviiig re mm for materials, hT ina- 
chiiic shop where the lahrirnitory appa- 
ratus mav tie rtqjaSrLil,, vaults for the 
]>reservation of rccoivls, and a chem- 
ical-storagc raciTn. Tlie crpiipmcnt of 
the rnadiiue shijp includes two J4-in. 
engine hittics, a lU-in. la the ^ A iJ Idn. 
I'afllat flrill, a sltapcr, milling ma- 

chines, and other laciMtics lor tlic 
jTreparation of metal sjiecinieuS prior to 
tlieir tests. All of the niaditnety in 
the plant is electrically opera let!. 

The hrst floor of th[^ l>ui Idling de- 
voted to the pliysical laboratory. Five 
machincH are Jirmndecl there; fur te.-^ting 
the tensile strength of materials. One 



of the>e lias a capacity of 1,000,000 Ih. 
and is ca)>able of Kri]q>iLig the ends of 
li piece cn' Steel as largi; armmd as a 
fence post and sti'etehing It out like 
rubber iiiiti] it breaks. f,abc5ratoTics 
for gas and t'^atcr analyses, the CNami- 
nalicill of rnljber goods and electrical 
iTistrtiTnents, b?Lctt;i'jo logical ttsts, and 
plugfnnetry occupy the tlilrtl floor. 
Clicmical exjjeriments and tests Eire 
Cl H] ducted in lahuratorles on tilt floor 
abo^'e. By extending the central bay of 
the ImLlding, a flftli floor has bteii pro- 
vided tvhieli serves aS a photographic 
la horn! lory. Tlte roof of the structure 
IS used iil-Su for ]>liotugr?ipl'iic purpoies 
and for testing tlie durability oi paints. 
The loco motive test .slnjp is sepa- 
rated frmn the main plant, as are some 
<itlicr ot tlie divisions. Instead of tak- 
ing a jiasHcngcr or freight engine Out 
un the road and making it pnll a string 
<jf cars over <litfcTciit grades in order to 
test its ea[LTcity, as was once douc. it 
is driven into the shop onto a testing 
tabic. There it rc.sts on a series of 
heavy wheels which form ^ sort oi 
treadmill for it, enabling it to be 
w'orked out tlioroughly, “nin'^ at a high 
rate of speed, or made to pull enormous 
lonids, without moving an incln 

Many of tlie tests arc made 35 nearly 
simihki' U) eDiiditinn.^ met in .^ervici: as 
is possible. The slay bolts of a loco- 
motive, for instance, art.; subjeetcd nol 
merely to a pull, hut also to a peculiar 
twd sting strain .such as is encountered 
in actual use. Car .spring* are tried 
out in a heavy apparatus ivhich com- 
Jiresse* and releases them alternately. 
After a spring has uiidei'gone thou- 
sands of compressions in this manner, 
it is taken out and measured to ascer- 
taln the amount of el a.-^t icily it has lost. 
In lestuig incaiicle?.cent lamps, a large 
rack is used in wdtich l.hfly bnllis are 
inserted at one time. This is done in 
tletfftniiiliig the efficiency and prob- 
al>le life of various kinds of lamps, 
t.iurrcnt.s ranging frthm bir hehwv nor- 
mal to excessive strengths, are used for 
tbi.s purpose, FiHjd prialucts used in 
(he dining sendee, the drinking water 
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AtO'vr is tring Worked 
Out [>[i a TesiiDS TibEe 
ih* AIECiO-nar I'd., 
Ptant, Where It can 
he Run at T'Oi^ 5ip±ed 
-n.>E^aut Mijvmi; nn 
Inch. At the RLuht is 
SErnwri Lha EiitetiaF 
the ChemiLaL Car Eor 
Tdfiling SieeJ Raits ai 
1he PncBS of Their 
Sdanulaelure, While 
Ihr Phntejirraph Below 
i^hnvi'a ilie RaLkK tlsed 
rrt Ttyic^ Out EleCtt'i-e 
Lamps, nuder Vailed 
Condlthtsfi: 
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POPULAR MECHANICS 



]5rovi[!tfJ ][J fitatinns ami on trains, the 
(:L.im3iEio[] of I Jit iiltno?piiere in various 
tunnels, and divers other of sim- 

iUir eharEit^T it re ttHtec] riJi^ulEirly, 
Miifli cxperlmeiUai work is tiont iti 
order to devise means for Iciifttiietiiiij^ 
the life of materials, as well as gen- 
eral t:[]Eii[irtieTiL. Fuir i[isLatite, soane 
2Se,fl(>Ci cars periodically require painl- 
ing'. This is a l>ig item of CKfiensc, and 
attempts are continiitilly made to pro- 
duce pEiints of irreriter durability. 
Wlien a citr is in the paint fllto]> it re]> 
resents a lialiilily to Lite company in 
stead of an asset. Therefore efforts 
are made to devise practical means for 
lessen iti|^ the time required in paintinj^ 



cars. A proEmuiiced step tn this dircc- 
tioii hvas jnatie not loni^ As a re- 

sult of experiments, a great oven was 
buiEt in which rrc.shly painted cars are 
hakeil. Tliis jiroccss rcrlncesthc Icnj^tli 
of the dryiJig period 95 per cent and 
unt-s ill hair the total time a car is kept 
out of service wtieii beiEig' nqiaintcd. 

To lacilitate the work of testitig 
steel mils, a car has I'cry recently heeti 
fitted Out as a dicmical laboratory. 
This, wtier in uae, w-ill be sent to mills 
where rails arc m arm fact tired. Its at- 
tendants wilt tJtiis he enabled to make 
tlicir tests on "the grouiiid as the rolling 
Es being done, which wdlil save consid’ 
erabic time anti ilclay. 






OLD BRIDGES TRANSFORMED 
WITH CONCRETE 



THE 'GROCETERIA/’ LATEST 
TYPE OF grocery STORE 



In one of tlie counties of southerii 
Kansas novel wort has been actoni- 
plisbe-El in reclHiiniitg edd dilapildated 



Steel l.jridges which had been con- 
demned. Instead of razing them and 
erecting new' ones in their places, they 
have been eoiKerted into snb.stajttiak 
rcinfoTced-concrctc structures. This 
has Isecn done by building wooden 
forms about the structural [nembers 
and filling tliem with coitcrete. Thus 
the framework of the old bridges has 
been employed as reinforcements for the 
neis' tines. Metal bars and other pieces 
used in bracing the original structures 
provided reinforcement for the flooring. 



The latest inito'^'ation in grocery 
stores is the ‘'groceteria,” ■which, as its 
name implies, is o].>cratcd On tin: same 
plan as the cafeteria. In 
these institutions, three 
of which have already 
been opcEied in Santa 
Monica, Cal., there are 
no clerks, bundle WTap- 
per*, delivery'incn, or 
bookkeepers, and, since 
tbsiy are run On a cash 
basis, there are no bad 
accomits. It is claimed 
that becaust; of these 
conditioii-S there is a 
Saving of from lo to 40 
]jer cent for tlic con- 
sunter. Each cuatomer 
sirnfjlv heljts. himself to 
the articles he desires. As he departs 
the cashier checks over the gnod?i and 
(lehenninc-s the bill. Package and 
canned gemebs bike care of themselves 
w'itliout any attention, but it is neces- 
jnary for the management to W'eigh and 
pack grnce riej^ that come in bulk- This 
is done iit advance at times of tiie day 
when trade is not brisk. 



■fT Electric ovens are being used in Ger- 
man held hospitals for the treatment 
of bullet and slirapnel wounds, 
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J For niotorizyclistSj a siinjile deflector 
^ V been devised wliicli, wlicii attach ctl 
vjl ^ ^ to the handlebars of a machint\ diverts 
\ the air currents o'^ er the head of the 
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rider, leaving him in a coinjiaratively 
fctill atiuospJtere while driving at 
^ j almost any reasonable speed. It coi]- 
; ''i of a reetaiigtilar melal case con- 
taiiiiii^^ a series of parabolical Vanes, 
J which form curved channels inside the 
5 i V ease. When a motorc_yc4e is speeding’ 
along wiih this apparatus fixed before 
its driver, the air enters the frimt of 
the d elector and isr^iuit out of the top 
at a 45“ angle. The air coming in the 
plaiie above the deflector strikes the 
tipgoing current and is diver led by it 
so that it also takes an incUiied course. 
This jjrotects tile upper |^rt of the 

^ body 

from wind a n d 
d u s t. Tlie de- 
4*^ vice is supported 
L a f c w i n e h e fi 
above tile h a n- 
dlebars so that it fs 
about a foot beltnv 
the rider '.=1 chin. In 
this position it does 
not obstruct the 
view oreausie any In- 
conve] lienee in driv- 
ing. It is said that 
— m when the deflector Is 

* Used for the first time a rider 
has difficulty in estimating his 
speed, because of the stillness 
of ttie air about him. W'hile traveling 
at a grsod clip it is possible for him to 
light a eigtirctte or cigar without 
trouble. These ihvIhls tend to illus- 
trate the effectiveness of tlie apparatus. 




NEW MACHINE FOR SHOCKING 
yf f ALFALFA 

An a [ Lai fa shocker that picks up the 
hay just as it is left by tiie mower ami 
places it In the shocks without the 
necessity for gallieriEig it into ’winrl- 
roiiVS, is now being introduced in the 
alfalfa-growing sections of the coun- 



try. This machine does away with the 
hay rake, 'which often incorporates cou- 
siilcrnlile qnautitiesof tUrt in the fre^h- 
iy cut cro(> during the process of rak- 







Willi Tlli:]. Shipc'k'rr tbi! AlEaLEo. ao Placc-d DirecEly in 
the Sli[»d» InCtcgd o( htfa* first GKhcrc^l 
Lntd Wisdrouni 

ing. The inventor dainns that tiie' 
machine acts as a saver oi food value, 
since by placing tlte alfalfa crop in the 
sliock as f|uickly as possible at least 
1’JO per cent of the leaves can be saved. 
W'ith this method of liarvesting^ the 
alfalfa is cured l.iy the circulation of 
the air through the shock rather than 
l.iy the action of the sun’s ravs. 




NEW IRRIGATION SYSTEMS 
^ IN HAWAII 

Several large irrigation systems in 
the Hawaiian Islands, on which work 
has been in progres.s for some year.s, 
are now nearing completion. One of 
these systems, located on the ishiud 
of Kauai, comprises several miles of 
ditclies and about lOjfKK) feel of tunnel. 
Another large system, whicli is rapidly 
a].j]jffjachi]ig eompletloti, is located on 
the island of Oahu and passes under the 
Koolau range near tTooolulu, by means 
of a tunnel seven miles long. This tun- 
nel is to be used for carrying water 
from the A^'aiaholo Vrillcy^ to the lauds 
<]f a sugar Company located on the op- 
posite side of the island. 



Gl'he Japanci^e goveriimeuL is consid- 
ering t h e advisability of transferring 
to private ownershijj alt the factories 
now owned and operated by tlie gov'- 
crumert. 
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USING A CHEMICAL TO KILL 
W EEDS Aj ^NG RAILROAD 

7t*^iriic EJi Lca L sp]'av ftjr ksllitij:;; ivixtl:? 



ami otlier vcg'etiitioii qu tlie roadbed, 
now Ijciiig on a number of rai!- 

E i^aid not tjuly to l.)o h ill'll ly 
«lTjCii::r]t I'cir tills |HlT].iy.SO I.Ult fo pro^ 
vide an excoLleiU preierh-aLn-L: for tin.- 




How tKc OtumicdL ii AppILtd lo the Raadtie'd. for 
KilLLtif Wc 4 -di .aad Other VegetatiGU 



riecl in ojie or inore lank cars amt is 
applied at a pressure oi aliout 15 
poiind-ii tlirooi^h an e7rien.>T.inn arm con- 
sisting' of a pijie ]>erforritod on ttie 
under side. 'I’his arm is liiii^cd and 
call lit ('[iiiiLLly raised ot^t of Hit ^vay 
of obstruct ions. Oii a railroad iti South 
Carolina it rerjnired tS'lS f^ul. or chem- 
ical, di luted -with 11,034 gal. of ^valer, to 
s]Jray a widtli of fJ ft- ot'er’ a mile of 
roadbed , One fijiji beat ion of tbc chem- 
ital eaeb season is usual]}- enough to 
keep the roadbed solhcicnt]}' clear of 
’i-egetation. 



SKIPS USING PANAMA CANAL 

SHOULD SIGNAL APPROACH 

lu ortjer to exi^edite the passage of 
vessels through the l^anama Canal, tiie 
authorities in cliarge arc calling upon 
ship masters to aiLUiJtince their Eip- 
pre^ach by u'ireleris, ;V general rule 
gtn-erning this poiuL u'as imslefl with 
otlter regulations, ivhcn the waterway 
was first oj*ened, but Eiccording to re- 
cent advices, it lias not been elohely 
followed. More ill an half oi the .c,]iip;i 
cross Lllg Lite istkuinh <;nrr^- mdto cr|iiip- 
nsent, but ottly about a lourtli uf t lie sc 
have l,)hs[;^^■[.^d fbe piEictice ol sign ?l 11 tig 
their aj>proadi. 

Ur necessary delays and more or less 
trouble frequently result wEien ships 
arrive at the portals iinaniiouiLeer]. 
\\'hen their masters y[,nnini.inicatc with 
the can Ell authorities, on the other 
hand, .^iurficicnt tiiuc is allowed to pre- 
pare lor meeting tllfft-rent problems 
and lia [idling the traffic more smootlily 
than won hi otlier wise be juissiblc-, 
Tliere are few vessels equipped xvith 
wireless wliich ivouid be unable to fur- 
nish advice of tlieir probalile time of 
arrival 24 lionrs in ad’i'ance. if their 
masters were so disposed, .Matter of 
this character is handled wichoul 
charge at the government stations. At 
the piresenl lime 2,3(10 messages, most 
of them of this nature, are haiullei,E at 
the Colon pi. ant and some -KHi com- 
munications at BalEma. 

The canal radio stations are perfortn- 
hlg quite Hn interesting service which 
is probably not generally kiion-u onl- 
sidc of commerdai and shipping cir- 
de.s. Each afternoon at S:5f> o'clock 
the Colon station sends out general 
neivs bulletins ivltich are picked nj) liv 
I'csscis in various parts of both oceans. 
At nOon wciithcr ]jrcdictioiis relating 
to the Carihlieau, South Atlantii;, and 
Gulf regions are also .sent out hroad- 
ra st. E n f n rnia t ion con c c rn i ng t he pos i - 
tionS of ilangeroii.i derelicts, and other 
matters pertaining to tiie welfare of 
navigators, is filed at regular intc rials. 



(1 Large dc]iositB of potash salts have 
recently been discoiered in Spain. 






INSTRUMENT RECORDS EACH DAY'S SUN HEAT 




The QrapTiif Recorder gt 
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WATER FOUNTAIN PROVIDED 
IN ^ONT outbuilding 



111 coiisiriurtin 



El h 11 i5 LIU'S S Ijuiltl ill"' 






\ 



111 a. city, fi 

sAiLilEiiy (Iriiikitigr 

f( mu Lain 1 ias bctu 
.set ill a Liit’lu ]jro- 
VlJcrJ in tin: 1 rout 
wall L^^ [be sLi'iicture 
belu'eeti two stnrc-^, 
The outer erl^e of 
tlie [lOrotlaiii water 
bfuvl IS flush ^vilh 
tlic face of tlvc- brick- 
work. so tluit it iloes 
not jm out Ell l b c 
xvay of pedes triau-s, 
Cj' pladiiH" tlic fruiii- 
taiii bcM'e, iosLericl of 
erect irg" a pedes tEd 
at tlie ciirlu as is 
frccjiiently done, tbe 
siflmiiilk was left 

^ free from obstruct 

tions. The fountain is imtli a (■rmveu- 
lence to tlie piil>lic and an ornanicot. 

^ 

SIMPLE DEVICE FOR TIMING 

TELEPHONE TOLL CALLS 

• ■ “ ^ 

The litiie ccmsiLinciJ in making? a toll 




f .jrall is easiSy :mtl at r Lira Lely checked 
j ^ by the use of a simple tiniiu^ device 
s ^ - just pkiced on the 

J hi iT market am| desi^rned 

for the coiiveitience 
of telephone users. 
This device consists 
of a special clock 








Wltb 'Tbi& &pEci:i1 CIdcIc tke TimE CansuinEd In 
M<biD£ b ’TtlaphOrta C«I1 is AtSilhAULy 

haviu^ a siitg;le liaiml anti a ilia I so tli- 
vided that six minutes arc rcf?i stored 
with one revolution of the band. 'I'iie 
clock is st:irted and sto]jped by meaiis 
of a lever at the top of the case. The 



lull II I is Jinst set to £cro and^ wEtlr the 
completion of the ted 3 connection!, the 
dock i.s started hy pushing; the lever 
to the rif^lit, \^‘ltcit the conversation 
is coni]>leted the cliX'k is -stoiiped. by 
jjushing the lever tii the left. One 
^vinding; of the clock is sufficiein for 
J ,1 If lO i li ree-in i n ut c call s. 

^ 

INDEX CARDS KEPT CLEAN 
m NEW FILING CASE 

J'’nr sanitary reasons as weli as for 
coiivtiiieiice Eiud i-fficieitcy, a card- 
index filing' system, arraii^u^d stccord- 
iiif^ to a new piatl^ has ijeeu inlruducetl 
for oflice jmrposLis. 'I'lic chief points 
in its favor are that it ofiTcrti a means of 
locEiting a card quickly and without al- 
low iii^^ the record slips to be litigeretl 
or soiled. This kee].)s the cards in a 
cLcaii condition and prei. ent.s them from 




being worn or contaminated with hltb 
because of frequent reference. The fil- 
ing drawer is fitted with a plute-gbiss 
cover that protects its cotitetils from 
dust. P:issiiig through the center of 
it at the fiottoni is a small rod on whicli 
the ].)crforatcd cards are threaded. On 
another rod extending; along one side 
of the dratver is fitted a sliding device 
^vhich act ft as a finder, In locating a 
s])ccibc card, the operator makes use 
of tliis mechanical hand, which, when 
moved tf.i ami fn;, turns the cards for- 
\vard one at a time. Ttie rending Is 
done through the glass, which is in- 
tended to be removed only for the in- 
sertion of neiv cards or the removal or 
correction of old ones. 
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HOW A gHIP ’S S^BTLTTY, 

JOSEPH R. CLDHtaW, 



IS 



M, A, 



DETERMINE 

■ — ^ 

■tiiftlfn- inl^kl;i:r u[ 



(IdEnce- Ihi' ut LUO •t'tiidi: Lin thr "'J!niitl'an[r' rliaaitcr [il (tic 
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ai>-J mari>'c r'4ilivv ll'iy auL-jc^t aimi'Li; 4 .jwugIi. vt-c buJiev^j inyane tci 

undErbtoDd. — EdlLor. ) 






T he iiielacetil«r is a mea:iLjr(^ of 
the comparEitivc stability oi a 
ship. It isi a iixfd point, limit 

of watefj througfli which tlie buoyancy 
maj>' be assumed to net for all an^jlcs 
of ineh nation ii\y to about fro-tri the 
upriglit, It also the point above 
whicli the cediter ol gravity of a float- 
in gf vessel cannot be raised compcttibly 
with stalile equilibrium. 

In Eig. 1, the m ctiic l: n tt:r iii marked 
M, the center of gravity is indicated 
by and the center of buoyancy is 
marked H. Tbougli the altifiKle of the 
metacenter is measureil from tlie cen- 
ter of buoyancy as its base, tbc actual 
power of the veisd to return to the 
Upright position depends upon its 
iicig:iit above the center of gravity of 
the ship, and not primarily upon its 
distance abo^'e tiie center of Imoyancy. 
The mctacenter may be compared to it 
jienduium having its poitit of suspen- 
sion at M, atid its tveigbt coiiceiu rated 
in a bob at the center of gravity G. 
I'his distance is commonty called the 
G.M. So long as G is below Mf tlic 
ship is in stable equilibrium. If G is 
above M, as indicated in Fig. 3, the 
!^lnp is in unstable equifibriuin. If G 
coincides with M, the ship is in neu- 
tral or indifferent equilibrium. 

Con.'^ider a deep vessel, such as sliown 
in section in Fig. 3, made still deeper 
by the addition of an upper deck, and 
then loaded with grain ami no vi^ater 



bEiiiast carried, whicEi was actually the 
case in tlie Atlantic trade a few years 
iigtn. Thi.H raised the center of gravity 
about tiiree feet, moved fliat center 
slightly above the metacenter Mj and 
pti(>dueed a in eta centric height of mi- 
uus n in., and developed a liccliiig 
moment of nearly tons, which 

caused the stiifting of cargo and the 
caps] sing of the vessel. The basic dc’ 
feet of this constniction was CKCcssive 
depth. Here it may be pertinent to 
state that wEicu the depth ol a bulk- 
cargo vessel, from the keel to the 
strengLii deck, materially exceeds fit> 
per cent of the extreme breadth, the 
structure may be con.sidercd as tor^ 
deep. Tliough tEiis vessel wa.s dehcienl 
in statical stability, due to the lo^v 
melaeenLer anrl tlie high eCTitCrof gfa^ - 
ity, it is, however, quite possible to 
have too great a m eta centric height. 
II this beigiit he excessive, ilue eltlier 
to the liigli aitiLutle ol the me lac enter, 
or to the low position of the center of 
gravity, or to a co mid nation of these 
elements, the vessel will oppose too 
great a resistance to beam seas, thus 
setting up uneasy' rolling and develop- 
ing excessive vibration. This may be 
illustrated by Fig. 3, which shows a 
vessel with great mctaccittric Itclght, 
due to small displacement, largely con- 
centrated near to the load water plane, 
and to the great breadth of beam — the 
jjolent factor of a large moment of 
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inertia- In this txEinriple the mctacen- 
ter is lA f?. above the ecrtcr OJ buoy- 
ancy aiicl the cenler of f^ravily G 
is 1-7 ft- above the center of buoyancy, 
the melaceotric height, orG.M-Js thus 
5.7 ft. The stiflfncHS of a siiip varies 
with the metaecntfic licij^ht. If it be 
doubled, the sLifiness is doubled ^ if 
halved, the stiffness is reduced by one- 
balf, and so on, in like propoftiotu 
Tbough most of our lake steaniers 
^ ^ have an excessive nictaccntric hciglit, 
^ ®duc to the combination of a low ceiiter 
^of gravity ami a bigb metacenler, 
j caused by the large tudiment of inertia 
the load water plane and sltallow 
^raft of Vi^atcr, there are a fetv vessels 
^ afloat on these .seas which exhibit a 
* ^ 4 very modCTate heigiit when fntly laden 
‘ with a homogeiieoiLS cargo of low spe- 
'S T ethc gravity. Some yearn ago, two 
Jn large Atlantic liners were coiistructed 
^ resell! Irlitig the outline section marked 
y ^ d. These vessels had a “tumble 

I liome” of ft. lu other words, they 
*^^were 7.5 ft. narrower at the deck than 
fl "^at their broadest poiiit. Ships of some- 
J ^ i IV hat modihcfE ilcsign were con &t rue ted 
fNl _yJon the Great Lakes. Their architcc- 
^ * vfforal characteristics are a moderate 
^ ^^^tsinnmenl of inertia, due to tlie dimin- 




ishing breadths of the loud ■water line, 
and large disjdacenienl with a low 
center of buoyancy, whose geometrieal 
resultant is a low metaeenter and 
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hingeless motor-car door 

DISAPPEARS WHEN OPENED 

\i Instead of Rwinging outward into 
esQ Y the path of passing traffic when opened. 









^4 






si 

* 




TliiB M*t*f-Csr Dmt PiB*pptir» Wli+n Opf-nci 



small metu centric height- Ttiis com- 
bination, however, can be readily coun- 
teracted by a judidons disposition of 
the weights carried, or by running' 
some water ballast into the tanks, 
which would im mediately loiver the 
center of gravity and proportionately 
augment the nietaceiitric height. They 
are, liowever, good sea boats and easy 
rollers, arul tiiey carry siicli cargoes 
safely, as their sides are strong and 
intact, with the exception of the .small 
jiort aft. which is closed and made 
water-tight during severe w^eaiher. 

Although the metaceutric metliod is 
reliable primarily to demonstrate ini- 
tial stiffness, or stalnlity, it is suscepti- 
ble of much broader appHcation by 
shipbuilders of mature experience. 
Though a ship cannot capsize wdiile 
she retains a m eta centric height, it is 
equally true that certain tyjjcs of Ships, 
possessed of ample freeboard am! tni- 
perforaLed top sulcs, may not capsize 
even though they have no mctaccn- 
tric height in the upright positiom I 
have obscr^wd many such examples of 
siinikir vessels which were abandoned 
at sea. 'I’hey heeled over toward an 
inclined position of stable equildirinm 
and there acquired a small metacentric 
height anil a righting nmment, COU- 
tinued to float, if the sea ilid not enter 
tliroiigh the hatch w'ays, and were 
finally salved. 



a motor-car door, for svhich patent 
rights have )ust been issued, aliden 
into the ItoHow fepacc between the dou- 
ble walks of a vehicle liody, disappear- 
ing from view. One of the atl vantages 
claimed for the device is that a lateral 
pressure upon it cannot cause it to open. 
It employs neither hinges nor locks 
and operates automatical ly by pressure 
on a release liiitton. The door is hung 
on a pair of Isars which are pivoted to 
the upper portion of it and to an angle 
plate fastene^l wkhin the wall pocket. 
When in cither an open or elo-sed posi- 
tioTii it Is held in place by its own weight 
and prevented from rattling by the 
tension of a spring. 
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LACE-C URTAIW STRETCHER 
NEEDS NO ADJUSTING 

I'tir J^trctching: lacc curtains and 
jjie-ce.^ of iitccHt: work after tliey have 
been washed j a new type of ilryitig 



MECHANIC 



[ANICS^, ^ 
BOWiANDiiRROW MADE SAFE 

5 ^^^ toy for children 



AniCu^ the toys rcreiitly invented 
for children is one wliidi is modelcrl 
after tEie old crossbow of nicdieeal 




Ct^rULtl Ifld Pl«t« of La4i 4f« Stcurtd 14 tKc McUtrC h-f ClJtfnpi 



frame has been brouglit out abroatl 
which docs away willi the tedious task 
of adjusting forms such as ate usual ty 
employed. The device consists of a 
wooden fraine coveted w'irh a stronjr, 
large- mesh edf non met all lc JiettLjig. 

'J’bc articles to be ^Iricd are Htrctcbctl 
to the surface of this by mcatis of 
special spring claTT]TS. Each of tlicse 
is prfividecj with a bfiok On o[]C enti 
which may be engaged in a mesii of 
the net. The dipn arc made in a num- 
ber of styles with jaws of various pat- 
terns and si;^cs to suit the specific 
re^|uiremetll of diiTerent articte!^, Re- 
sides its time and tronlj] e-saving ad- 
v-artagcii, the frame prevents the dis- 
tortion of the faces. 



EOnc thousand members of affiliatetl 
engineering societies in Scotland a re- 
bel ng enlisterl for week-end mnnitioti 
work in order to relieve lliose wlus 
have been so engaged since tlie war 
began. 



days. The arrow used <lififcrs from tiiat 
ordinarily seen in tliat it ha.’^ a small 
parachute device aLtadied to it which 
brings it slowly to the earth as it com- 
TneiLces its downward full, eliminating 
the danger of injuring tiystandcrs. The 
arrow has the ctistom ary fealltererl 
eml, and at the moment it leaves the 
bovi^ its parachute is fohlerl up, tliat 
the ilight of llic^ missile is not seriously 




When Thia Arrev Falls ■ FaraOiulr Dtvic« Optni.. 
Malcln^ ItL SawDward C^uci^e Slow, 1.p. 

Dniicfr 



impaired. As it reaches its limit nf 
elevation and starts down, the de^'iee 
opens. 
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POBULAH MECHANICS 

Novel and practical things 

FOR THE HOME 



-CJua HauElnii -fM ftldiae^r 
VaJve 




r 



O prevent 
wall paper 
itiHl rugfs IroTTi 
being injured by 
hot Vt' ;i t c r 
emitted from 
radiator valves, 
an indent' 
oufi glass receptacle bas l>een itivciitctl 
which serves a useful pnrpose. It is 
tubular In shape and has an aperture 
in its Cylindrical wall whieli allows It 

ti] he placed over 
a valve so as to 
catch the con- 
■rJensing s t e a in 
acid muffle the 
hissing noise. 

Designed for 
sanitary reasons, 
a- tooth eleaner 
■has ' l.>cen intro> 
duceJ whish is 
so arranged that 
its brush may be 
renewed fre- 
quently, ■^J’lie hmsb and hanille are 
separate members and joined by means 
of a small locking swivel. The for- 
mer is made of 
bristles tightly 
g r i p e d by 
twisted steel 
wire. 

Near tbe up- 
per end of the 
[] a 11 d I c of a 

l> T O O m lately 

b r o u gf h t out 
there is a spring 
socket which is 
sunk flush with 
the surface. It 
is intended for suspending the Ijrocmi, 
and for this purpose a button hanger 
is provided which may be Screwed to 
a Willi or kitchen tree. The socket 
slips over the ball readily and bolds 
riftnly. 

A novel hair-trimrabg instrument 




Taaitibruih Hiu 
SEnuiT3b]« BrlnL-fE 




lias been intrcnluced for men and boys 
which might be ol particular service 
to those who reside in rural districts. 
Essentially it consists of a metal 

holder for a safe- 
ty-razor blade 
and is designed 
to be clamped 
over u comb, 
W'ith the device 
in place, and l.jy 
combing the 
hair carefully, it 
may be cut in 
whatever style is 
desired- 
Conveiiieiice is 
found, bj' tlie 
woman who sews, in aii ingeniously 
mounted magnifying glass intended to 

he used in 



threading fine 
needles. A 
Curved wire at- 
tached to ibe rim 
of the lens fits 
into a spool bole 
which serves as 
a standard. The 
glass magnifies 
tlie eye of a nee- 
dle con HI durably 
and enables a 
woman to see 



SLiQjpIe InAtnimcjit for 
XidnmiLag Hair 




HEtnifyiElt OIbes Aid :a 
Torcadiof dC Heedlei 



HBn^irif DewLci PioviidEd 
Ln SmEiEiiit|c.k 



what she is doing 
without strain- 
ing her eyes. 

For those who 
delight in pO|>- 
pirg corn at an 
open fireplace on 
winter evenings, 
a popper is made 
which has a 

sliding cover. A 
wire attached to 
it and also se- 
cured to a ring, 
encircling the handle, provides for 
its operation. This does away with 




I Cdtfl Fi^pptf 
Sliding 



Filltd wiEh 



-rini 
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Balini; Diah. Ma.i]C oj 
Pifcpruid' GtsBs 



the aunoyancc of spilled corn aiu! 
Hjurnctl 

Baking; dishes made of a fipecial-prcNi- 
esjs fireproof glass, whith it is said will 
not chip or cra£e, are beiiig in trod uteri 
in many pleasing shapes and different 
forms. They are used both for took- 
ing and serving, enabling focnl to be 
plated on a tabic piping hot, and also 
lessening 
t !i e nuwbfcr of 
utensils needed 
in preparing a 
meal. 

For domes tie 
use, ball-hearing 
slicars V.' li i c h 
cut smoothly 
and work easily, 
are a n o v c 1 1 y 
now being ad- 
vertised. The 
hall fits in ait 
aperture drilled for it in one of ^tbe 
blades immediately bark oi the pivot 
serew'r This re- 
duces the fric- 
tion somewhat 
and is intended 
to improYc the 
action. 

Sleeping capjs 
which arc also 
suited for out- 
door ivear tn 
cold w'cathei' 
are being made 
of corduroy and 
lined through- 
out with a 
mater 1 ah They 
are cut to per- 
mit variouji ad- 
justments 
HO that a per- 
son's face may 
be exposed en- 
lirelyj only the 
nose arirl eyes 
left uncovered, 
or all but tlic tip 

W*rna S]e*H'i’iS Cjd Suited the fomier 

Eof 0*11 [Uior Wtar * 't-i 

protected. They 
fit smigly about the neck and arc well 
Eidapted for winter motoringj or skat- 



Wa.te^ ia.P[Fu.r#d friiin. Fcod 
thr^UElL ^LTAiDetj 



B^ll- Sh.«ars Sht ' 



hig, besides oat- 

iloor sleeping. 

Several .prac- 
tical features are 
incorporated i u 
a pot lately in- 
trenfuced vvhicli 
is fitted with a 
Special cove r. 

This is made in 
tw'o parts, the 
inner of which 
is provided with 
a scries of straining apertures ami fas- 
tens hi place securely. Over this sits 
another cover in w^hich there is one 
large opening. By turning the kncdi 
at tlie top,, the 
o-utcr cover may 
l)c revolved aud 
tlie strainers in 
the inner lid, 
wliich are of dif- 
ferent mesh, cx- 
posed. A latch 
attached to the 
liaiidle locks the 
tO].i lid in place. 

For the den, 
or as a eompan- 
inu piece for a 

smoking set, a combination cigar 
lighter and ash tray is made in an at- 
tractive design and fluished in nickel- 
plate. It re- 
quires no Ijatter- 
ies or wire con- 
nection b, stands 
aljout fi[;c inches 
in height and 
weighs 5 03:. By 
pushing a small 
plunger, the 
flame is pro- 
duced, and then 
extinguished by 
releasing t li e 
former. 

q'o prevent the theft of groceries de- 
livered at a reBidcncc, a receiving tSu I t 
lias been designed to 1>e built in a 
kitchen ivalE. Its steel body is ad- 
justable td d Efferent w'all thicknesses 
and fitted with two cast-iron doors* the 
outer having a gravity lock. 



C*iiiibLn.atLD[i C:LFaT LL|jhl4F 
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Built-In EEE^Lvina VaulE 



( 



I 



. or y rig hie:' T^'orial 







(/■o 



x^ ^ 



Co 

ks 

<J 



f/JjJ POPULAK.>IECHANICS 



'XN&tS 
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NEW FLYING TARGET MADE 
FOR TRAP ^OOTEKS 



To tiikt tilt place of clay jjijjecms^ 
glass FallSj amJ similar flying targets 
used by sport sin cii in gun practice, a 
small i^roijeller-filiapeH:! tie vice bas been 
brought out in France. It is made of 

steel and is shot 
into tlic air by 








enough of the laminae to bring the 
strip down to llie requiretl thickness. 
This eliminates the laborious and ex- 
acting met hod of filing a bar to an 
accurate thiekness, and offers greater 
corverlencc th,m the loose-leaf shim. 
'I'he fiejsarate taminalirms are made in 
two thicknesses, .003 and .0U3 in., and 
by peeling off Successive layers it is 
pos.i^ible for ati inexperienced work- 
man to make a smooth, uniform ^him 
of the required si:ie, 



/£ J' 

FURNACE OF 



NEW DESIGN 



rKii Pr£Lpe]lErllk« 

Flrinr 'r«rt:tl 1 l«i< 
betn. [Dtrodveed 
In p»DCE as a 
SnttliluCi 

PLjitedds 

the Strong spring action of an instru- 
meiit which revolves it rapidly as it is 
released, The objiect can be made to 
ascend to a considerable li eight, a[id 
then planes for some distance before 
commencing to fall. As soon aS it is 
struck by a shot, however, its rotary 
motion stops and it falls to the groiind. 
Aside from the matter of cost, an atb 
vantage of the device is that it may be 
carried in a pocket. 



FOE STimP.BirRNTNGL^ 

For clearing Inggcd-off lands an 
Oregon man lias patented a firing ap- 
paratus which is intended to facilitate 
the burning of stumijfi and do away 
Tvilh the necessity of grubbing and 
blasting. It is simple in design, and 
acwnling to its inventor, is ca]]ablc of 
estroying the upper portion as well 
as the root HyHtcm. 

It consists principally of a saddlelike 
hood with a flue and auxiliary appa- 
ratus for inducing a draft and stiann- 
Latirg the fire. In using it, a S-fn. hole 




NEW SHIM BLOCK IS MADE IN 

rc J-^'ui5nvenient form 

Shimming brass is being made in 
solid blocks composed of thin layers 





Sbiin Bl<ick MadE aC Tliin. Strips od bTfial 
nde bv * HetgllLc Bjedn 

bound together by a nctalliq: binder, 
so that in adjUfitirg a bearing to take 
up w'ear it is only necessary to peql off 

v/' ^ O — i 
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Tbc Qpcratkn cf tlic App&ram-i la ZaEij»>Jiiiipc 
Fl»l cf A«y CbifAcur 

iDoy bv ItTcd 

is boreti borizoiilally into the stump 
beloav the surface of the ground. This 
extends through the sap wood on a side 
from which the hark has been stri]>ped. 
Tlie ground adjacent to the hole is ex- 
cavated so as to form a bed for the fuel. 
The fum.ace, which is made of metal 
with one end anrl its bottom open, is 
then set in place, while a pipe, les-s in 
diameter ttian the bore In the stump 
and provided at its far end avith a aviud 
funnel and vane, is set i-q close prox- 
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imity to the Eingcr hole. The latter 
member tismislies the air and promotes 
ra]»id combustion. 

When a passage hciij been biirne<1 
through a stiunp, a ^jccond homl pro* 
vitletl with a smokestack and dtak 
damper is set in place at the opposite 
aide of the trunk and tbonnigtily 
banked with earth. After the btirnhiig 
has progressed a little farther, the first 
IiockI, and that settinn of the air pipe 
whidi holds the hinnci and vane, arc 
' ' work. 
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SEAT 



WLtli 'I'hU aEj.t a PersDti loav V^ntv. 

oul Stcnedling- the Rcai Wlitcl WKed Riding 
a'aiidEin □□ a Motocrcyik 

Tlic scat is Ijroad and roomy, and is 
intended to l,ie attaelied b>' means of 
boiling clips Lo the frame of a luggage 
carrier. A canvas guard is provided 
to protect the skirt, 



alarm 

feeder 



<T A $(5T,tiflO wire fence has been erected 
to Inclose the Aahokan reservoir^ which 
Es a part of New York City's new 
waCer-snp])ly System. 



will cause a bar, controlling the door 
catches, to rise, tlius opcnln^r the doors. 
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to face 

1, Id b. nCiimii Iiunicr, tb^. minbJiniLlDii. el furaiKE-.C CCar 

pTUTEded vrLO<i n iTDmlilui^ drrift iind bOiake DoiOci sJ^ wltll 

Lt Its tialEain riDd. iit nnn tr» b4! iDciitfi] brelSueiL due |£ ^ 

af El a-iniap. jId bEt JnEE>L ]iJpR l'je.LejuUdk LutE^ tb>;: lbvri:r 
nf Huld llIt□lll:E^ with El* Innr-r And Sd riuac |jnM]fEl3EiEt}i' [iitneCCS" 
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bih{ mccIiaDlxcii ftjr dLri:cELD|g a tiurrcuL uf air JnLa 

2, In B 9 tum[] Inni-rCi tbe roEnliJiiotEDD -vrL(.1i a fiErbiLce-* 
idnptcd ta hfi Inntrr^ iign.LDX'E dde- nld^ a. alump, uu a]r 
pill? EDDTElbl^ ETltJDElLDPt EntCI tbE' iDIVE^f flDftLDD tUE'ElTIlJ 
irftb Itp tnupE ^DEt In rlriEEi! proilEnlt^ tEi t)ic xtiimp, of il 
itIdeI InLrt funacL ^narftrNl tn siilrl pLpn, n. nugnpaEiLn^ 

[DCDilipr Eiirrylnji SEiiEj wJtuI ftiEtnE.! jinJ EuornbLEi baEjlly 
Cafrarrl dbS iltvElJ' fnini (.bEE- xtumi?, iiEtd ei wind 
mi]« for sTtEftLcii; bahl lunnu] Snto iKiaEtLou li» recvLve 
Dir «Ti-<[ direct tne antii« enrougli eIh^ air 1 d:L«c ipSne SiiEi'j 

fOTTUtF, 

3, In n, aticmp biiTner. ih? 4N>uitiin:i tlfl-n of n tuinn'™ 
tor l ]9 tiirated qihii du« BEd? ot a EtuEDp, a bcioit to be lo- 
EBtEd D1IOD tikc □pipD.sLlE^ XLdl! 4|.I ?Dld HlUDip ElUd prOTldEltl 
nltL ab ^uCls-i Ajr Llic lurDduciH nt mDilmstlnu, rinJ u. 
ploe Htendlbg lute said furtiaca ui fiicnstace Ibu liuruEb); 

If B. tiule tbrUElfiR ILl-- ulUDlb, Mild ;i -wlinl fvEind i:^nD«cE4!E] 

Bitb Hbiii draft bEpa rnd inihvalfli.' tni<ni,y IturhiirEtli cnTi-iLifd 
awl IrnEn REltil ptiimp, 

i. lb 11 xtump hurniFr, fQmli1iiJil:1<i^ Ct P fiJ.rDM.C4 f4 
EE3l]B.LCd U[jDn DDE- h^eIe' ekT n. Ktumfi. ilrjEft lEHtucjiig mi^Clia- 
oLbig COinprEatlEi^ a. ]i<K>d ta bE: tDcatixl npiMEi tlir ciDjiriMEtT 
■Ida P-f md arrenb aud prEIVlded i<.'Elb an nuOft fi.-ir pr4id. 
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Uifl InwEr prirt flif *aJd Tbrjiaw rUraitgU tbe fliior tbci™f 

f.'T '’^P'4ieJ l>y Rv -setting the dock for .a certain hour 

bdiig admlttetl Ibnaujfb ab npi'ii e'juI slftt En ssid furnace , ^ ■^, j,... ^ . - i 

placed atnl nil mg the trougii with gram, the 
■m key chickens arc fed without trouble. 
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RABBIT TI&R MADE OF WIRE ' 



f_-*t--^^ .t. 



'-7 A\ J/V. 




NETTING 



A rabljit tr^p cn" a new type that 5s 
quickly and easily fixeil in posilicn for 
use codisists simply of nn iiiclofeiirc 




Thin Rlbbi! Tl^. M*de ttf Wirt WtHlrif, Js EqiiLpptd 
wLtb ii Crite 'Tba.t Permiti tliE R;ibbiti to Enlti- 
but iVtvemfl Tb^m (Tbm Cjettios Out 



drairtage faciitties lias cauF^ed fields to 
become soaked with water, ending 
with perfectly apparent results. Dis- 
a .St runs years have CiVtised just as 
urgent a cry to l,)c raised for drainage 
as was ever made for w'ater, aud 
eventually a iiornial balance will doubt- 
iesy be cstablislicd. 

Llgy'ptiar cotton, which is of excel- 
lent qiialityf is grown alrrioi^t entirely 
upon Nile land. A strip of soil reach- 
ing back alxiut one mile cm cither side 
of the^stream coustlLutes. what at pres- 
ent is said to be the only area suited 
for cotton jjrocJ notion, 'J'hc country's 
part ill this industry is governed by 
irrigation, and this iii turn is controlled 
by the amount of ivater available in 
lean years, 'J'herc has been a tendency 
to bring more land under ct^Itivatlon^ 
it is claimed by otie authority, than 
could be maintained in years of iniiii- 
imim rise by the av.iilahlc irrigation 
facilities. 

DEVICE "KEEPS CABLE TAUT 



I 




formed of wire netting ami equipped 
with a gate of such form tliat it per- 
mits the rabbits to enter but prevents 
them from getting out- The trap is 
itiadc up of two pieces, one straiglit 
and the other bent to a sc nm' circle, and 
if is set up -simiily l>y joijiing these 
pieces together at the ends. 



BY REMOVING STi 






LAND DRAINAGE IS PROBLEM 
OF JIQYPTIAR FJ 



fa( 



Agriculturists in Egypt are facing a 
peculiar situation which has been 
brought about by the promotjon of 
irrigation. The financidig of projects 
for supplying water to arid lands has 
not been attended with the difficulty 
met by {Irainage ]T-ropo£itlons. Be- 
cause of this, certain districts once un- 
productive on account of the scarcity 
of water, are now suffering from an 
excess of moisture. Obviously much 
of the reclatnation work lias not been 
carried out as intelligently as it might 
have been, for conditions in some 
placC-'5 have merely been changed from 
one extreme to another. The lack of 




Intended particularly Tor uj^e on the 
control Cables of an aeroplane, an in- 
strinnent has Ijctn devised Ijv an 
English inventor for :iut<>- 
m^itically talking up slack in 
a wire and kccpiiig it taut. 
The check con slats principally 
of a rod and piste unfitted in a 
metal casing, with a strong 
spring so attached that it con- 
slatillv tends to ]>i.isb them 
backward in the tube, A series 
of Split HiJring rings fit around 
'the ixn] between the heavy 
coil and the piston. In case a 
caljie, to which the ilevice is 
attadicd, stretches, the slack 
is taken up by the F^pring act- 
ing on the rod and piston. 
The ftamc movement forces 
one or inore of the spring 
rings into the piston cliamber. 
As soon as it enters this 
larger bore it expapds and fills the 
space between the sliding member and 
the shoulder, preventing the former 
from moving forward. 
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Washing UnopenabI& WJndowa 

While using a special p repara llat] for 
wasliing wimlows^ inside coat 

crosswise .md-the jc.»utsidc coat length- 
wise; then^ after the preparation lias 
dried, the. streaks will dctermtiie which 
' side is rot wiped dean. This ij> espe- 
cially h;Lp{|y when washlnj^ w inflows 
that cannot be o(>eiied, as will save 
many trips around to the ontsitle when 
the streak is on the inside. 



Portable Fan Outfit for Cooling" 
Furnaces 

•fc 

In a large plant wliere there arc 
many boilers having automatic-stciiker 
furnaces, great delay was experienced 
in waiting for the hot brickiivork to 
cool suftieiently to allow a worktnan 
to enter for the purpose of making 
repairs. The jllnstration shows how 
the delay vtas lessened. TEie fan cools 




A Uouf and pa.n. Plucd nti a Truck ft?r Use in 
CevtaLinr a Furn»(t Cor M*kin|: 



the furtiace to a workable teniiperature 
in a very smal] part of the time for- 
mcrlv ropuired. — t^ontributed by J. J. 
O^Brien, Buffalo, N. Y. 



Cover for a Drinking-FotintaiTi Pipe 

The drinking fountain in the play- 
gruund in onr city, when first erected, 
was merely a section of pipe with the 
cup attachment scre^-ved into it. Re- 
ceEi tly a concrete base has been added, 
and a terr^-cotta chimiiey top bedded 




Tcm-Cotti CaimriEjr Tap ITk-eI arc a PrateOL-naL .and 
OEfiimtUt «bgUt « PrinkL[VE-F«dTlt«ifl FiJM 



into it as shoi.vn. The concrete base 
i.5 convenient for the youngsters to 
stand on, and the chimney top serves 
the double purpose of protecting llie 
pipe and carrjdng the waste water 
tiown into .a <tr.ain pipe running from 
the bottom of the chimney out into 
tlie gnlter.-^Coiitributed by James M, 
Kane, Doylestown, Pa. 



Cutting Long Square: Holes in Wood 

It is often neec-ssary to cut square 
hole.s tlirough blocks of wood, and if 
the holes arc of considerable length it 
IS difiicult to make them square and 
smootlu The tool illustrated is quite 
an aid for such work, and is simple 
cnouglt for anyone: to make. 

An ordinary corner chisel is repre- 

^ti 
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EciittJ at A, jntci tlie an^le oF wlitch 
is 5 L.>ltkred a small block, li. 'i\* this 
blrtck is Fastened, by a small screw* a 
5 firing, Cl oF siifiicictit size to rcadi 
Hie opposite corner of the hole to be 
cut. The bole ftliould be roughed out 




first, after which it is easily hnlsheLi 
witii the comer chisel arrauged as 
show'll, -Since the spring C always 
force.s the chisel clown Hat aiul holds 
it firmly in tlic corner as it is puslied 
through. — Contributed by J, A, Brear- 
Jey* Washington, D. C. 



A Portable Drawing Oiitfit 

'rhe illustration sliowa the construc- 
tion of a self-contained drawing oiit- 
htf which of value to engineers and 
students who find it necessary to 
carry drafting instruments to and from 
work- The si;:e of the board is such 




tliat it can be easily carried in a suit- 
case, and farr-.size[] tl rowings can be 
made upon it. 

The drawing boarti is made of soft 



pine, or po]ilar, % in. thick by 14 in. 
long, and 153 in. wide. 'I’hree Strips, 
with the grain of the wood running 
lengthwise of the Ijonrtl, art used for 
the board. The edges are made per- 
fectly square and straight, for tlie use 
of the T-square. 

The compartments for the instru- 
ments on the back of the board are 
made between two liartiwood cleats, A 
and B, placed 1 in. from each end, and 
two similar cleats lengthwise, 1 In. 
from the sides. The cleats should be 
fastcjicd to the board with wood 
screws. 

The compartment formed within 
llie cleats is divided in the center with 
□ notlier small cleat. A cover is made 
from H piece of sheet metak aluminum 
preferretl, anti fastened in ]j1ace by 
slots on one side tvhich slip under 
round - head screws, and by two 
spring clips on the other side. The 
screws arc driven almost down and 
filed fiat. 

In one compartmeitt there is fitted 
a small chamois potich, having ]?octctS 
to receive the instrunteitts, while iit the 
other side there is room for a scale, 
protr5ictor, triangles, pencils, etc. In 
one corner of one side, glue a small 
block of soft wood, to hold the thumb 
tacks. A T-square tnay be made to 
faateit across the face of the board by 
tising small brass screw' eyes and 
hook.':, T'he hladc of such a square 
should be about In. tvide* aitd Just 
as long as the boar^l, — Co^trib^lte^l by 
C. H. Van Fosseii, Fayette, Ohio. 



A Place for thif Automobile Switch Key 

If the key for the switch lock of an 
automobile is made of steel, it can be 
safely and conveniently kept in the car 
when tint in use by aitacliiog it to a 
small permanent magnet, concealed 
under the false^ dash, or clscwberc. 
Should the key be ol brass, a steel du- 
plicate can easily be made, or one may 
be made of tool steel, then hardened 
and magnetized so that it wolf adhere 
to a]iy steel, or iron, part of the auto- 
mobile. — Contributed by Carl F. 
\Vci£T[lbiiry, Halifax, Nova Scotia, 
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Economy in Making Templates 

A piece of Tvork^ abtjwn at 
required holes drilled ncciirrttely, and 
quite a number of ihetn were needed 
Ircim lime Lo liine^ making it itecessary 
to have a temp Late, as sliown at H. 
Tlie template ’iva,s fir^^t made of tna- 
idiiiie .'^leel and caseUardeiied. The 
holes rvore rapidly, and tlje template 
liad to le discarded, and a new one 
made quite often. 

To make a template that would 
staiid the w'ear and not require a lar^e 
amount of tool steel, ore was tnnied 
up of machine steel, and the places for 
llie Itolcs were located and drilled for 
tapping with a -3ii-ir. machine ta]x 
Then the boles were tapped, and a 
piece of %-in. tool steel was threaded 
i\m[ turned into eacli holSf and slightly 
peened over. Tfie piece was then faced 
offj the places for the holes acctirntely 
marked on the toijl-sleel iufierls, and 
drilted. Tlie whole piece was heated, 
and tlie tool -Steel pieces tempered. 
This formed a tenijilate as good as if 




A. T«apLatc blade of MochlaE Steel vrilh Tt^oit- SlteL 
Inserts [&r tti« HoIm 

it had been made entirely of tool 
-Steel =Cotit rib u ted by Clarence H. 
Anderson, Worcester, Mass, 



Cutting Threads cm Foundation Bolts 

In jjlaeirtgaii engine on a foundation 
in a stojie quarry, I found tfiat some of 
rlie bolts bad tn be shortened nbout r1 
lit., anil as these bolts were f^plit nn 
the lower end and an iron wedge in- 
serted in the .sjjlit it was impossible to 
remove tlaeni. The threads varied in 



siie Owing to the bolt aij.es, and by 
cutting off the necessary leiigth frori 
each boh the threaded portion would 
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be removed, thus making it necei^sary 
U} rut new ■ threads on the bolt ends. 
The bolts being located .so close to- 
gether, it was im[iossib]e to use oreji- 
nary- stuck and ilies, if required a 
special threading toolj wltich was made 
as follows; 

'riie nut was placed on tlte end of the 
hnlt am] turijed to catch one thread. 
A clamp, A, was made of fiat iron and 
^crcw'cd fast to the nut with screw- 
lieail iiolts, as shown, A piece of flat 
iron, B, was drilled to Jit the clamp A, 
the other end being provided with a 
thread am] nut. An arm, C, was made 
of a piece of iron attd bolted fast to the 
flat iron B, A thread-cutting toolj D, 
was made of flat tool Steel, ground to 
the proper cutting point, and iheii 
clamped to the flat iron B Vidth three 
screw.s. 'I he device placed on the 
bolt and tlie nut given a turn on one 
threarj, then a WTcncli was applied to 
the har E and by turrirg the nut^ the 
too! cut the tltread, the nut being uscfl 
as a means for the feed. After cutting 
the thread the holts wcrc cut off at E, 
— Contributed by A, L. Kerbaugh, 
Alkntow'n, Fa. 



<TTuni the tail stock center of a lathe 
sufficient to take up the slack j and no 
more. 



POPULAR MECHANICS 






To Remove Burrs from Holes 



The block aliown ia typical of many 
drilling jol>3. N’wq liole.s, A acid B, 

are to be drill eel 
and one runs 
uito file other. It 
makes no differ- 
ence which hole 
is drilled first, 
tb e seeon rj b ole 
throws up a burr 
in the first. The 
Softer the metal 
tlie larger t li e 
Lrnrr, especially 
on brass. If one of tbe hok-3 eub^ only 
[>art way througrh^ a small, thin shell 
of metal is left rather than a burr. 




To take out the shell or burr, grind 
an ordinary twist dtill flat On fbe end, 
and give tlie usual clearance to the flat 
edges. A drill so ground will do bel- 
ter and quicker work than one having 
a taper point. Tt will cut fast enengb, 
and remove the proper amount of 
metal to please the most exacting pro 
duclion maikager. 

Another way in whicli this can be 
done is to insert a plug in t!ie bole first 
drilled. If one or tw'o pieces are to be 
drilled, this is a good way, but is too 
slow for quantity work. For a bole 
that Only C(.kme.s half through, a half 
round may be filed in the plug and it 
can be used over and over a gain- 



keeps tbe paitit free from small bits of 
hard paint. Wheii molding the disk a 
piece of wire should be put in so that 
a part of it will project from one sur- 
face, to make a handle for lifting tlie 
disk out of the pot. — James A. I [art, 
Philadelphia, Fa. 



Dial to Locate Swing o£ Od-Cock 
Control 

The oil cock on the engine of an 
automobile was of the combination fdl- 
ing and drain type; that is, it could be 
opened one way to receive oil into the 
crank case, and the other way, to drain 
the lower half of the crank ca-sc of oil. 
The lever cotitfolUtig the cock wa.3 
made, a^i shown, without any provision 
for guiding it. Tbe case was frequently 
drained by mistake when if was de- 
sired to 0 ].>Cn it 
for filling, caii-3- 
ing the sod pan 
to drip eontinu' 
ally from waste 
oil. A plan iv,'i..h 
finally devised to 
prevent the turn- 
ing of the Con- 
trol tlie wrong 
way by making a piece of 
bra.fiifi on which the wmrds 
“fill” "closed." and 
"drain” w^ere stamped, atid tlieti fasten- 
ing Et to the flangt of the upper case 
by means of screws. 




Covering Paint in Pots Overnight 




Paint in pots left overnight will 
harden on the surface sufficiently to 

make a scum 
that must be re- 
in o v e d before 
starting work 
the next day. 
I avoid this l.jy 
covering the sur- 
face of the paint 
in the pot with, a disk of wax or jiar- 
afiin. The disk is about l/i in. thick; 
and should be of a si?:e to fit snugly in 
the pot .so that It will float on the sur- 
face of tbe paint. This covering pre- 
vents any sctjrn from forniiug and 



Making a Reamer Cut Oversize 

Wlieii a smooth, round hole of small 
diameter is required, a hand reamer is 
used to produce it, and many times 
the reamer is from .001 to .OO-t under 
size. The rcainer may lie made to 
avork efTectively In the following man- 
ner; With a scraper made of a 
medium -Size, half-round file, burnish 
the face of each flute with the oval 
Hide. This will raise an edge and cause 
the reamer to cut larger, the size de- 
peiidltig On liow long and bard tlie 
faces are burnished. This, of course, 
does not make n permanent wlgc, but 
il does very nicely in an emergency. 
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A SmaU-Farm Workshop 

Bv FRAHK L, RU 3 SELL 



I T makes little difference wlicthcr a 
person owns a Ifirg'e farm or a 
truek gardeUj a place for small tools 
is not only convenient but alino-st a ne- 
cessity, 'i’he lioiiae can be of a si?,t 
proportionate to the requirements. 
The one illastrated is suitable for a 
small larm^ and makes a place for the 
small hand toolSf as well as provides a 
place where one can occupy spare time 
in makin^f repairs atid keeping tlie 
implements in 
proper shape. 

The size of the 
house is 7 by 
ft, and ft, higli 
at the eavc- Lay 
out life ground 
selected for flie 
size of tlie house 
and make a level 
place, digging 
into the earth 
from 4 to (i in,, 
on w it i c It to 
place a solitl 
Jloor, A box 
o r inclosttrc 
should be 
made of 
boards so that 
its inside di- 
meosLoiis are 
■? ft, hy^ n ft. 

The height of this box may Ik fn>m 6 
to 6 in,, depending on hotv high the 
floor is to he raised from the surface of 
the earth. The upper edge of these 
boards should be well leveled in all 
directions so that in making the Ailing 
of Cut) C rete the surface will Ije level. 
Tamp in a solid bed of tinders .“io a^ 
to make the surface a trifle low'er than 
the surrounding ground. Make a mix- 
ture of concrete, using 1 part cement, 
2Yj parts sand, and a parts of broken 
stone or gravel, and fill into tlic space 
to within about 1 in, of the top, tamp- 
ing it down fimily wlule putting in the 
mixture. 

The space left at the top is Ailed in 
with svliat is called a neat mixturCf 1 
part cement and from 1 to 3 parts sand. 



This is struck off level with the upper 
edges of the boards and trovireled to 
make it smooth. 

As this forms a perfectly level sur- 
face there is no way to fasten the w^ood 
structure oti top of it. ’I'he fa.stening, 
however, may be made in one of two 
ways; by setting bolts in tlic concrete 
w'hilc it is soft, or by drilling holes in 
it after it has hardened and leading 
holts iu tlie concrete. In setting the 

l;iolt.s, Ite sure 
to have them 
about in, 

from tlie edge,, 
and that a1>oiit 
2 in, of the 
tlircadcd end 
]?roiccts above 
the surface of 
the concrete, 
T wo Or tb ree 
bolts are 
required for each 
end of the 
building, and 
four or hve 
slioiild be used 
On each side. 

A plate 
made of studs, 
2 by 4-in, ma- 
terial, is fas- 
tened with the 
bolts so that its outer edge will he flush 
with the cement base. After these are 
securely fast e tied with the l.)OltS, con- 
struct the end and side wall studs in 
the same way as building a house, cut- 
ting the studs to square the ends and 
making them wiLh both top and bot- 
tom plat^'H ju.^t ^ ft. over all. It wdli 
require four studs for each end and 
seven for each side. It is built up 
square on tbe ends ii-s well as the sides, 
using two studs together at the cor- 
ners, The upper plates arc mitered at 
the corner.'^ SO th.'rt the frame w ill be 
securely liehl together in a rectangle. 

The rafters are cut to the pitch 
desired and fastened iu position with 
a narrow^ board between their upper 
ends for a ridge. Ordinary siding Can 
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be used, but since this Is just a tool tie pressure is stifficicnt to prevent the 
house and worksbopj roug-ti sheathing^ g'lass from turning, The tube iivas 
boards are put o]i, using halved joints chucked and centereH:( by running the 
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A EejiuLar Batte-n Doer and the Latter Uade U]> oi Tvm Clfitiheibt Saeh t-Q SwLnif OiLtivard 



at the corners and allovvdng dopr and 
window spaces in the ends. Sliea thing 
boards arc put on the raltters and 
shtngle5i laid. 

The arrangement of tlie bench and 
hooks, or clips, for holding the tools 
can be made as desired and ir the man- 
lier suiting the liuilder best. 



Working Glasi^ in Machines 

At one time we had an order for a 
lot of glass tubes, inside diameter Va 
IT],, oti trifle diameter ^4- f 10 in. 
long, to be threaded odi each end with 
eight threads to the inch, The lathe 
was geared up for this thread, and a 
three- jaw universal dtuck put on tfie 
spindle. The tubes were chucked with 
a piece of leather placed between the 
jaws and the glass. Near the other end 
of the glass tube the center rest was 
set, and a piece of leather was folded 
over each end of the eentet'-reat jaws 
and wired in place. 

This leather idea was to prevent 
scratching the glass surface. Very lit- 



tail center up and setting ih*: jaws of 
the center re?>t. 

A 4-in, drum pulley was taken from 
the small tool grinder adul jjut tdp over 
the [atlic, and a toohpost grinder, car- 
rying a beveled emery wheel, was set 
ill the toot post instead of tlie thread- 
ing tool. The tool-post grinder was 
belted to the 4-in. drum pulley, and 
the emery wheel set w'ith a center 
gauge, whereupon the thread was cut 
as usual. 

We found that by using liard wheels, 
dressed to suit the work, or by using 
a com bi nation of wheels, glass can be 
worked as easily as cold -rolled steel. 
This would a]sply to idarter work as 
well. Glass should be worked at high 
speeds, and a dull surface wdll be the 
re.sult. The emery wlteel must be kept 
wet, eilEier by using a centrifugal pump 
or by means of the tin can with a bole 
punched in the bottotn.^CoTStributed 
by J. E, Murphy, Plainfield, N. J. 

tTA little salt tmt in a forge fire will 
sometime fi help wots d erf ully. 
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Homemade Magneto Coupling Stretching Window Screens on Frames 



T]i overliantijig an automobile it was 
desired to clian^je the ignition system 
from low to high tenaioii. 'J'he Jii^rh- 
tensioTi system necessitated the in- 
stall i tig ul it magneto generator, and 
in addition a special type oi adjuj^iable 
coupling hetivcen tlic generator and 
the engine. Ttie adjustment is neces- 
sary in order that the spark may lie 
adv'fineed or retarded at will. The 
miigneto installed tvas a secondhand 
one, but to install a iiew cou]7ling 
meant an expenditure rd nearly twice 
that of the magnety. This being the 
case, it was decidefl to make one, witli 
the result shown in the ilhistfation. 

A search of the junk heap in a near- 
by garage productd an oh] transmis- 
sion spur gear and an old cluLclii ball- 
bearing Itousing. The gear was care- 
fully cleaned up in a lathe and rcfn.ired 
to fit the magneto shaft, after which it 
was riv^cted in place, a piece of ^ic-in. 




drill rod being used as a ri^^et. Tlie 
old bail-bcaring housing was then re- 
hored to fit the wstcr-ptimp shaft, 
while the other inside diameter just 
happened to fit the outside diameter 
of the gear. Four holes were drilled, 
evenly spaced as showm, and tapped 
for four sctscrcw'5. The housing was 
then riveted to the Hhaft, the same as 
the spur gear. The setscrews serve as a 
connection between the two members 
.of the Coupling, 'rhe relative position 
of the two parts is varied by merely 
unscrewing the sctscrew^s and turning 
the gear as desired. A small leather 
cover was provided for the complete 
coupling, to protect it from the grit 
and dust. — Contributed by Adolph 
Kline, New York City. 



The screen wure is first fastened 
along one side with tacks, then this 
edge of the frante is placed against 




£trcti:h:iij! W indaw.-ScrEe'n. Wire on Pr3EacE wiia 
ih± Uit 1)1 lint 



some sup])ori while it lies on the bench 
top or table. l‘he screen is then 
stretched with the hammer head placed 
On the extending end of the screen and 
pre.ssed down in the successive posi- 
tions as shown. The screen will stay 
taut after removing the hammer, as the 
bend will liold it while the tacks arc 
driven, — Contributed bv" E. K, Mar- 
shall, Oak Park, 111. 



A Faucet k-rver 

Upon a self-closing faucet I at- 
tached a piece of hand iron. A,, beot 
as shown and hooked over the faucet 
le\^er E and mider the S].>oiitr The 
shape of tlie angle w'as such that if the 
lever was raised by takirg hold of it 
at the cud, it would puH down the 
faucet lever B, allowing the water to 




A.D Extra LcTEt AnnchmE-Tit for a. Sclf-CliniTif 
Faucei. id Hold It 

run ns long as desired. Puj^hing the 
iron hack closed the faucet. — -Con- 
tributed by R, F, Pohlc, L.y'nn, ^lass. 
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Buzzers without Cortacts 



How often a i>crsoii sees the inscrip- 
tion "f>0 cycles” on Eiltem?irtin|[-currcnt 
motors without stopping^ to think wliai 
it means. Nine peopEe out of ten will 
uiideresthnate the duration of time 
designated as a second, so that it is 
safe to presume that very few have any 
adefpiate conce|.ttion of fit) cycles per 
.'second. Tlie buzzers about to be 




Bufztn. Any Moving P'Bfu 

lor tlio oa A]t«raa.tiDg'Cumat Linn 



described wiEl furni-sli direct and posi- 
tive evidence to the ears, and will 
demonstrate, where an alternating 
enment is available, that make-and- 
break eontact-s, wdih i.heir liability to 
get out of adjustment and become cor- 
roded, arc quite imiiecessary. The 
small bell-rinjpng tran.^former, operat- 
ing directly on the corn mere ial fighting 
circuit, i.s largely replacing batteries 
as a source of power for bell and an- 
nunciator systems, and it is very 
natural that such should be the case, 
because the results are more positive, 
and the expense in the end less than 
that occasioned by the constant re- 
placing of exhausted cells. While the 
smatt transformer greatly reduces the 
voEtage, it does not, of course, affect 
the alternations or their frequency T 
hence„ all that w'ould appear necessary 
in order to make a buzzer, would be 
to provide a suitable armature and a 
coil with an iron core. 

Simple though this may appear, in 
carrying out the idea in actual practice 
One i.s apt to learn i^everal things about 
the subject of vibration. As a simple 
initial experiment, provide a coil with 
an iron core, and if the resistance fs 
not &0 ohms or more, so that it may be 
connected directly across the 1H>-volt 



circuit, connect it up in series wdth a 
small water rheostat. Clamp a strip 
of steel — ^an old hack-saw blade will 
do — ill a vise and bring the coil near, 
having previously arranged a piece of 
board on wdiicli to place it. Vary the 
length of t!ie spring projecting from 
the vise and note that there is just one 
length, about S in., for which the vi- 
bration will reach a maximum. It may 
also he noted tiiat by shortening up 
the spring beyond tliis point, it may 
again be brought into phase by adding 
a sTrall weight near the end. As 
cycles means 60 reversals of the cur- 
rent per second it will cause 120 dis- 
tinct magnetizations of the iron core, 
and when the spring is freely vibrat- 
ing it is doing so at that rate. To fur- 
nish a comparison it may be Stated 
that the middle on the plao-o vi- 
ti rates about 25G times per second. 

This immediately suggests the 
simple form of buzzer indicated by the 
diagram A. T-ay a piece of spring 
steel, or even tin, across the fxiles of a 
magnet and solder one end to one of 
the poles, w'hich may be more easily 
done if a small hole is drilled in the 
spring at that poltil. With the edge 
of a knife slightly raise the other end 
barely the thlckue.ss of a sheet of 
paper, and the buzzer is complete. If 
the .distance of the spring away from 
the pole is small enough, so as to cause 
it to hit the pole at each v [brat Eon, the 
tuning will be perfect. 

In the buzzer B, the sound is con- 
siderably increased by replacing the 
spring with a small tin box, from IVi 
to 3 in. in diameter, After the solder 
sets, be sure to do no more than just 
pry the tin loo.^e front the Other pole. 

In the diagram C is shovi'n a buzzer 
that has a decidedly commercial ap- 
jjcarancc, as it Is completely Self-con- 
tained within a small tin box, such as 
used for shoe polish. The soft-iron 
core in the center should be just long 
eTiough to r-cach from the bottom to 
the cover. File ft off squarely and 
solder it to the bottom. Slip the co-1 
on, and if it fits loosely, fasten it with 
shellac and paper packing. Ground 
one wdre to the tin, and solder a small 
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battery nut on the inside so tliat a 
tori] Lection can l>e readily made. The 
other wire may be let out tliroug'h a 
hole. Put nti the top and adjust it 
until a good loud is .secui-ecb atnl 
then fasten it with a drop of solder. 
Test it again, and add a second drop 
of solder, about one-tln'rd of the way 
around. If the buzi! still remaitis loud 
and clear, the addition of a drop of 
solder at a third point will settle the 
matter. It will be evident that as the 
bnT.-zKT_ is dust-proof and has no mo^'- 
ing parts to get out of order, it should 
last indefinitely. — Contributed by John 
D. Adams, Plioeaux, Ariz. 



A. At B is shown a tool set over 
at such an angle that it leaves tool 
marks, as exaggeratedly illustrated at 
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Homemade Belts for a Cydecar 

The V-chaiEis, or belts, oti niy cyde^ 
car w'ore out, and I constructed two 

cliains that gave 
good satisfac- 
tion, in the fol- 
lowdug matineri 
I procured 
enough galvan- 
ii:e<l-.st£el chain 
to extend around 
the p\dkys, thcii 
from the nearest cobbler E procured 
enough scrap leather to make V-blocks 
lor the links. The leather was put to 
soak, then cut into small pieces, anti a 
hole was punched in tlie center of each 
piece for a rivet. The pieces ivere 
built up on a rivet to the desired thick- 
ness, and then they were cut to form a 
V-'ihape to bt the groove of the pul- 
leys. For every link in the cfiain, a 
leather block was made and riveted to 
the link, a-s .shown in the illu.stratlon. — 
ContrJbiite.d by B. O. Bates. Campbell- 
toiu Can. 

i' . 

A Center to Face and Polish m a 
Lathe 

Tt often bappeiis that amateufft, and 
sometimes even skilled workmen, have 
the troubles shown In the illuatratton 
when facing the Cnd.s of shafts in a 
latlae. lo taking a rougliing cut, more 
metal is removed than the depth of the 
center hole in the work, as shown at 




C. If the tixjl is set as shown at D, 
the angle on the tool is too lilunt at 
the ] joint to fit into the space between 
the work and the lathe center, so that 
a burr is left similar to the one shown 
at A, 

A good Avay to overcome or av'Oid 
these troubles is lo use a center, as 
showNi at M and F, A regular center 
Is ground, or milled, to within, about 
Yifi in. of the center point. This wilt 
allow' the point of the tool to enter 
the center, aud it will face the work 
smooth ; besides,, the work may he very 
easily polished by foldiiiig a piece of 
emery doth, holding it between the 
tool and the work, and pre.ssing it 
against the tooled face by meaii.s of 
the lathe carriage white the work is 
revolving. — Contributed by G eo. M. 
Jager, Irvington, N. J. 



Repairing an Automobile Brake 

The internal expanding brake on a 
certain automoliilc gave trouble, and 
finally the car had to fje laid Up while 
repairs were 
niadc. In action 
the brake d i d 
not respond as 
quickly as it 
should,and when 
it did take hold 
it was so sud- 
denly and so hard that the wheels 
slipped. An exaniination revealed 
nothing very wrong except that two 
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of the lour studs f or po&ts, that spaced 
the brake bard were loose, VVlien oew 
oiie.s were made, driven in tightly ^ and 
rivetetlH the trouble ceased. These two 
loose studs let the laand rise to the to]') 
when the cam was ttirned. aorl alte]' 
coiifiirleKildL' Travel of tlie brake rod, 
the slack was taken up suddenly and 
so liard that it tcH;ulted in tbc sliiipiiLy; 
ol the IV li eels. 



An Aid in Drawing^ Fillet Lines 

Ore ol the most tedious operations 
in layout or detail -ivork iii a draxving 
room ia the filling^ in ol the lines of 




Anr CirO« Set -on iTitccpi-rtine Linca L^caten 
tk-e Ce-ntEr Ec^r DraiMJag filiEt LLqei 

fillets, or ares, tEingcnt to two or more 
lines. The nsual way of ineasiirlng 
the distance between poitits ol the 
compass and then trying to strike the 
right center is slow and tedio-us. A 
simple contri^'anec for iiiulEng this 
center can be made as foUrj^vs; 

Troturc a piece of transparent cel- 
luloid, about ,1 in, stpiare, Set the 
points of a pair of divifjers ^- 1,1 in. ri]>art, 
and with one point as a center, set 
it as near the center of the celluloid 
as possiTde aiifl ilrike a circle, scratcli- 
ing the celluloEd so that the circle can 
be plainly seen. Then with a 
radius a nr! the flame center strike 
anotlier circle, ^fake similar circles, 
iucreasing^ the radius by Ym in,, up to 
I i]u, or larjpir, if required. Prick a 
hole through the celluloid with the 
divider point at the common center. 
Scratch the ra<lius length in figures on 
each circle, as shoivn. 



Tf^ for iniatgncc, it is necessary to 
tlraw a full-sise ^(ri'u arc between two 
intersecting lines, lay the celluloid on 
the tlritwing, jiliteiTtg the circle marked 
ill. tangent to the two lines for the 
arc, i^un the marker ill rough the cen- 
ter hole until it pricks the paper suf- 
hcienily (o be seen when the celluloid 
is removed. This jicint will be the 
ejtact tt:ntcr of the arc, and a compa.ss, 
spaced to Vw) In,, wdll draw tlie arc cor- 
rectly. It is not necessary, however, 
to Space the compass on the rule, as 
the center is found and the S])acing 
Can he done directly froni the draw- 
ing. — Coni rib n ted by A, Scranton, 

Detroit, Midi. 



How to Mj3i the Electrolyte for Lead 
Storage Batteries 

The electrolyte used in the various 
types of lead batteries consists of a 
mixture of jiure sulphuric acid and 
pure rain, or distilled, water. Sul- 
phuric arid, ivhcn concentrated, is n 
liq,utd having a specific gravity of 
nbout that is, it is about I.S35 

times as heavy as water. It is ais- 
tomary to carry ,^11 gravity readings 
out to three decimal places, and the 
gravity ol water, wliicb Is I, is written 
],(H)C5 and read 1,000 rather than 1. 
Then, by this reading, pure sulpluirlc 
acid has a specific gravity of l,8l]!>, A 
lead storage battery will not operate 
with acid of this strength, and it is 
necessary to dilute it wdlli w^ater. The 
electrolyte simuld be mixed, ]iref cr- 
ab] y, ill a large jar, or lead-lined taiik, 
and tlie acid must always be poured 
into the water while stirring the solu- 
tion vigorously. In the operation of 
the storage battery the spccilic gravity 
of the electrolyte readies a maxLttniun 
of l,ii50 to l,yU0 wdien tlie cells arc 
fully charged, and drops from IfH) to 
1J50 points when the celts are dis- 
charge^l. The lower and upper work- 
ing limits of the gravity of the acid 
may then be assumed as 1,100 and 
1,300, respectively. The following 
table may be used In determining the 
jiartfl of water Ijotli by weight and 
voliitne, and the percentage of acid to 
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water to pmduce the different guAv- 
iticji. The results in this table are 
Ira^d on the sulpliuric acid liaeiiig a 
apecifit gravity of 1,S3£ nt Fabraii- 

heit. 

llie electrolyte used In the storage 
battety expands when heatetlj and its 
a]>ecific gravity will change, although 
tlie actual streirgtli of the solution will 
remain llic sane as before lieating. 
The gravity of the electrolyte will 
eliange approximately one point lor 
each 3'^ cliange in the temperature on 
the Fahrenheit scale. For example, if 
the elecirotyte has a specific gravity 
ol l,S5t> at F. and its temperature 
lias changed to 85^* F.^ the inci'ease in 
tctrjjeraturc ivill cause the electrolyte 
to expand aihd its gravity will decrease 
one point for eacli rise Lit tempera- 
ture, or the total decrease in this case 
will be five poidits adtd the gravity at 
flli'’ win be l,^4a, Similarly, a de- 
crease In tempenuurc will result in an 
increase in gravity. As a matter oi 
convenience F. is consideretl the 
normal temperature and all correc- 
tions in gravity due to a change in 
temperature are tnade sp as to give 
llie value of the gravity at Fahren- 
heit. 
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The temperature at wbicli the elec- 
trolyte in the leati storage battery will 
freeze depends upon the specific grav- 
ity of tire solution. The curve givt;n 
in tlic sketch show's the approximate 
relation between specific gravity and 



freezing lenipcrature. This curve, as 
well as the other r-Lilations given, is 
used by one of the leadbig battery 




manufacturers and juay l>e considered, 
for practical purposes, fairly correct. 



Attaching Casters to Angle-Iron 
Posts 

The illustration sliows a method of 
attaching can-ters 
equi]m]ent coti- 
B t r u c t e d of 
angle iron, that 
must be moved 
from time to 
ti]tie. Many per- 
sons use cols of 
t li i j> construc- 
tion Oil their 
sun, or slee]diig, 

]?Orchcs, and 
have liad iintly 
finished floors scratched and TrarrL{l 
by the moving of the bed. The com- 
plete equipment is made up of two 
k>0>ic pin butts, using only the side 
with the double lugs, and is sawed in 
halves and riveted to the angle iron 
with tfie caster in place. — Contributed 
by \V. D. Smith, San Fraiici-^co, Cal. 



(EUsl‘ tui-[')i:ntLn(; iii.stcad of oil when 
(Irilliiig hard steel, saw plate, and the 
hke, 
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Automatic Draft Defector for a 

An office clerk working at a tlcsk to 
the right of which n large window,, 
rtr many occa-sions foutid it ijii practi- 
cal, or nncomfortahlcjta raise the low%‘r 
section -O-f tl]c wirdoiv (sn account of 
the cold [Iraft and for the sake of tltc 




i^afety of the papers on the (lesk. It 
-;\vas also ititpracttcal to lower the 
tiE5f)cr section of the window^ as the 
■.current of air ivas directed ikjwnward 
with almost the same results. 

'J'he skctcli is dcJfcrijJtivc of an an- 
tomalle deflector applied to the tipper 
crosspiece in tlte top sasli^ in such a 
■manner that ivhen the section i.s 
^ lowered □ the Llefteetor atitomatically 
rises to an angle of dii'^, and the air 
nishing throtigh tlic opening is de- 
= fTeeted irpward, veil liEa ting the mom 
-perfectly wit hoot any inconvenience to 
■ tlte Dcciiparits. 

''[’lie deflector ih tnade of a piece of 
canvaSj stretched over a wire frame. 
As the windo^v section is lowcrccJ, the 
weight A pnlls the deflector ji]n to 
■a point where it ts heki at 45^ by a 
'small lug, or stopn R, As the w Endow 
is lowered farther, the weight A is 
only jndled a trifle tnorc in serving its 
jntrpose. Wlten tlte top section is 
again raised, the weight A falls until 
it rc.sts On the small stop or shelf, and 



the loose string then lets the deflector 
drojr flat agaiitst the window'. Two 
sniall lead billets in the corners of the 
deflector 5 ti^[ it in dropping wlien the 
raising weight is lowered to its slich'. 
The w^ciglit A is a sniall piece of lead, 
which is not conspicuous, since it runs 
along the thin side of the casing. Tlte 
caii%'as deflector can tie jjaitited the 
same color as that of tlie casing and 
!?agh, and docs not give any nnsiglitly 
a]?]tearancc to the Riom. — C.’ontributed 
by F. W. Bentley, Missouri Valley, 
I owa. 



A Threading Tool for Taper Work 



'f’lie sketch illustratc-s a very handy 
too] for cutting threads on short tapcrs, 
shoulders^ and the like. Wliile the tool 
w'as designed for work similar to that 
sliowit at A, it is als<> good for straight 
work. 



'i’hc easing, or body, is a steel block, 
(IrillEnl and tnjjped for a pUig at ore 
end, the plug having a hearing for the 
tool 'holder end. In lioring the casing, 
a small shotdder is left at tlie end 
■opposite the plug, to afTord a seat for 
a ring on the tool holder. This ring 
also provides a scat for a helical spring, 




TdoI Eor tJE« tin a. La.tli« Not Frovia^d witli a. 
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used to bold the cutting tool to the 
work, yet allows it tn birted fiway 
front the work avlien the pressure be- 
comes too great, w'hich occurs w'hen 
the tool begins to remove more metal 
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tlian is neces&ary to produce the thrcEid, 
The cutting ttJol 15 simply a standard 
"diaser/^ used in every allOp auy 
SL^e. 

Tlie pitch of the chaser, ol course, 
imist agree witlt the pitch of the thread 
to l>e eut, ait^l the line of Lite teeth 
pQtutft must coLnetde with the taper of 
the work to be tlir*:aded, arid, having 
beeit ao act, it is only iiecea.sary to 
ti^jhtcTi the set screw, set tlte tool for 
depth, aiKl start tlte latlte just as iu cut- 
ting any thread. The latlie, of course, 
]tiust be geared for the same thread 
til at tlic chaser is to cut, sm that tlie 
feed of the lathe carriage may not coci- 
fhcl with the thread the chaser i.s cul- 
tiiig. 

'The wort may he eitlier cliucked or 
carried on the centers, and the tool is 
damped on the carriage, as it is too 
wide for the tool |>ost. At the end of 
the eut, the feed is tlirown off, and the 
tool quickly backed out l^y hamj as 
usual. The spring arrangement lakes 
t!ie place of the compound rest in this 
class of thread-cutting. 



Cutting Key Seats in Taper Holes 

To cut key seats in magneto gears, 
or couplings on automobiles, whieli 

li a V e a taper 
hore, is quite a 
task if not prop- 
c r I y equipped 
for cutting 
them. The il- 
lustration shows 
a .simjde jig to 
use with a tool 
s 1 m i I a r to a 
broach. The jig consists of a casting, 
A, with a sted ping, B, tapered to fit 
the work. One etige of B is set so that 
it w'iil he perpendicular to the base, 
and a key seat is cut in it. A toothed 
drift, C, is made of tool steel to fit the 
key scat, and tapered along the teeth 
.>iO that the up[ier ones extend far 
enough to give the proper depth to the 
Iteyway to be ctit. It is only rctcSsAry 
to set the work on the plug E and 
drive the drift in the Same as a Ijroach. 
— Con t rib n ted !>y Allan f. Moiiahan. 



iiKd 

Two-Way Switch for a Hall Light 

A very handy CDLitrivance for those 
□ si tig gas to ilium it] ate a house is a 
^^Tn^^ll electric lamp to run on a battery, 
the Uiiij] being operated with two 
switches, one placed just inside of the 
door and the other un^Eer the tiearesl 
gas light, n'htb wdl allow a person to 
flee the ivay dearly until the g^ts is 
lightetl, wlien the electric lani|i can be 




O'pAtAti'nx' ati EJc-clTic LLebt in ^ B.attErr Circuit 
SwLtclm L(ici1xitaji Illlfu'Eat Plupe^ 



turned off witliout the trouble of re- 
tuniiiig to the door. For this purpose 
ttvO’Way switches must be used. They 
car be purchased clieaply, but are 
easily made by anyone at all handy 
w'illi tools. The illustration shows tlte 
Const ruction and scarcely needs a 
r1 escri] jtion, .A .sm a1 ] wood base , a piece 
of spring brass, a fiber, or wootl, handle, 
and three screws are all that is tiece.s- 
sary for one switch. Tlie cover is in 
tlie form of a small hoi? with one side 
removed, wliich can be fixed to the base 
with two Screws, 'i'hc wiring is shown 
iu tlie diagram. The wires ]>as.s from 
tlie outside terminals of one switch to 
the outside term ilia Is oF the other, 'I’hc 
center terminals conn eel directly to the 
lani[]. The liattery l.s connected to tlie 
two outsiiie tenntnal.s of either switch. 
By this system of wiring, the lamp can 
be turned on or off at any time from 
cither switch. The system is applicalilc 
to large rooms and bascmeiitS where 
the gas light is some distance from the 
door — Contrilnited Ijy Morris G. Mil- 
ler, New' Bochdle, N. Y. 
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S«inforcing Hammer Handles 

The illasLraliQii sliows a method 
IjuhIujijj handles to prevent them fmtn 
break] rj^ at the eye of tlie hammer. 
The idea is one t!tal will be appreciated 
by all machjjiistSf toolmakcrB> and er- 
[leers that prefer twls of good ap- 




pearance and effieieiicy. Remove the 
handle from the head, and hlc the eye 
to the general shape shown, &o that 
the hushing may be peeneci back to 
hold it ill place. The front part of 
the cyx is tajicrcd untform with the 
flat wedge, so that in driving the 
wedge into tlic end oi the handle it 
also expaiuts the bushing to the taper, 
and Its sides force the wood of tise 
liatHlie and the soft bonhing to the 
taper. This makes a neat and durable 
job, and adds much to tlie appeamnce 
of the hammer. 



Hatrack for a Clothes Closet 

Most clothes closets arc built with a 
low ceiling, ainl do not provide suf- 

Hcient Space for 
hat hangern:, so 
that the liais are 
apt to fall when 
taking out the 
duthes. Tn such 
a closet I made 
racks of a single 
piece of wire, 
bent as shown and nailed to the tell- 
ing of the closet, flats placed on tliese 
racks are more secure from falling, 
while within as easy reach. — CotiErib- 
uted by J. V. Locffler, Evan.'jville, Ind. 



Cleaning Steel of Burnt Oil 

ITie oil, coming in contact with the 
surface of steel when hardening, will 
burn in places, and is hard to remove;. 
The cleaning can be accomplished 
easily l.]y immers-ing the hardened tool 
iti gasoline, and when e^eposed to the 
air, it will dry immediately^. This will 
leave the part to be polished without 
tlie marks of burnt oil. 



ShiJting Continuous Flow of Liquid 
without Loss 

It IS praeti tally impossible to change 
cans under a flow of liquid wdthout 
spilling some of it or at least having it 
run tlrtW'n the sides of one or both cans. 
The sketcli shows an arratigement of 
fittings w'hieh will positively eliminate 
thi.s trouble, ^The flow of liquid from 
the vat, or tank, is through a pipe lead- 
ing to the place for flU’ing the cans. 
On the en[] of this pipe a tec is fitted 
and nipples, A and E, tnrtietl hito the 
tee openings. It is onH^ necessary to 




turn the tee C, to change the flow' from 
one can to tlie other, and theTc will not 
ht a []rop of waste.— Contributed by 
Ralph E. Eri;;zel1, Cleveland, Ohio, 



Lathe-Center Lubricant 

White lead and sperm oil, mixed to^ 
gether with just enough graj^hite to 
give it a dark color, make a good lubri- 
cant for lathe centers. 'I'his grea.qe can 
be kept in n tin box, and oil added when 
necessary, to keep it from becomiTig 
too thick. 
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N o in alter liow artist ieally the in- 
CCTi£.>r of a lu'jmc rrtity I.k; deHi|jTig(.l, 
lu,nv tiLpensive tlie ivDodwork and 
fl.oorSj or how excellent the workman- 
ship, it will never look riglit unless the 
(leeorii cions are i[i strict keeping with 
the interior finish. Many houses^ fin- 
ished by the contractor in a first-class 
manner, w^hen t timed over to the 
owner arc spoiled by the latter by poor 
fleeoritions, which reflect on the work- 
manship of the contractor when It is 
not his fault. As a rule, keep the deco- 
rations I'ffht, Ard do not make the 
mistake of selecting dark stain.^ and 
wall papers or freak color schemes, as^ 
they soon become tiresome to the eye. 

The best way to obtain .satisfactory 
results is to secure tiie services of some 
experienced decorator and have him 
make sii;^geEtions and submit figures. 
1’he coftt may be too highK but the 
owner wilt benefit by the suggestions. 
If this course is not convenient, how'- 
cver, the builder mlglit use the sugges- 



lioiiii given in the following table to 
good advantage, changing the pro- 
posed color schemes to suit personal 
taste. 

Of course, tlic color schemes of the 
various rooms must lie such that tliose 
adjoining each otlier will appear w^elL, 
and have a tendency to blend together 
when the doors arc opened between 
thetn. It will bo well for the inex]>e- 
rienced decorator to bear in minil tliat 
direct and positive contrasts arc muclt 
more desirable than are poorly selected 
"■frtatehe.^^^ of “n ear-1] lends” that do not 
harmoniae. 

Rooms with only a moderate number 
of windows should never be decorated 
with dark jiapcr or stain, and bedrooms 
should always 1>e light and airy. As 
mentioned in the table the wall paper 
should be in liglit tints of yellow, pink, 
green, IjIuc, certain shades of brown, 
etc. : plain colors, svith a small flower 
pattern or a narrow vertical stripe. Tf 
a liofder is wanted, it sliould be only a 



Hgdid 


COLOR COMBtHATIOKS 

Wflfld RlnJtti 


Wfill DccDTatioD 


VEEtLlmle 


I'taIvTal 'WrH)d 


l^ift^lt i-ir T^rt 


HaII 


To Mate}] VntibuLc, or Urin^ 


LLrht Jlrown, Tan. or Livlrc- 
Kifeifft 




RiMiiH 


Living Ho^im 


We-atlnETEd Oa.!: 


Tiffanj' BLvndi 


LiLnrr 




Lcuthc^ 


DjDing RDtiin 


Fumed OaJe 


tTedium SraivD Sli^adEi; 




White RtiAaiLif'l 


OlAittl-Tilf 


UEdrooms 


WbLtE EnamE], or Natural 


L[^t ItLue, Ttak, or Orceti. w[1li 


Kitclieii 


White Koninvl, or NaturjiL 


Small KiEtirE 

OotEnuL ra.[H.'r, or Tint PIbater 


1 PaiLlTy 

UppEr IIeIL 


Natural 


Onifflfit PAfiVr, ur Tirt PlastE-T 
IdEol'UTn.'Lignt. StripEd Pbp^c 


Enairtc-L, or NaCiituI 



ail 
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3 or -1-in. cut-out design j or a narrow 
Ijand [jlitccd clonic to the ceiling. Any 
[>ktutc nioldiitg inhould bt pluc^d in 
the angle iormecl- by tite ivalls and 
ccilingr l^ark colors in bedrooms are 
OJtpresHivc and for that rcaf^on should 
be a V oitletl . Large^ tib lug < jr petu 1 i;tr 
figures should never be used in a 
bedroom. 

Bathrooms arc generally finished in 
wltile tlm'jugiinut. If a white tile floor 
is too expei]SLve, the cnak, or yellow- 
pine, floor may be finished natural, and 
the xvainseot enameled white. 'I’he 
wall paper should be oiie of liie glazed- 
tile design ^ with a plain white glazed 
ceilbig. 

While genuitie tiffany blcnd-s arc a 
little expellsive^ they not only set off 
the TOOTii in which they are used, but 
alsn ckk away with redecorating for 
several years. Like most high-grade 
materials, tiffany blends wdll stand up 
frfr a eon fi idem bly longer time than 
wall pajjers eotiLing a lew eenlH Il.sm n 
flAI, These blended effects alpo set 
off thi^ fu Fill hire to rulvantagc aii<l har- 
monize w'cll with any finish. Tiffany 
blends should Ite hung over a lining 
paper, which will pmleet the colors 
from the effect of any loose lime which 
may lie in the plaster, Too much lime, 
or tiine that is inijinij jerl y slaked, will 
eause a multitude of little hair cracks 
vn the Surface ol the finislied plaster. 
Us daily a coat of shellac vantisb 
a]]plied to the sj^ot will prr.itect the 
Tia[J[.T from becoming discolorcti, but 
the best method is to line the wall 
before putting on tlie ] taper, as the 
lime IS a- cry powerful anti will work 
throujrh tlie size W'liirh is pnt on the 
w^alls before any paper is hung. 

Wall boanls arc being used quite 
extensively at the present time, and 
the ir u PC is pra c t ieal 1 y ii it1 i cnil c d . Wall 
boards are nta<lc of a wootl fiber; not 
‘"trunk board, “ "press boarfl,” or so- 
called '‘w'alerj^roaf” boards, which can- 
not be atzetl to take paint properly or 
are so perTreated witlt grease that 
paint will not. stick to them, lie sTirc 
to procure from the manufacturer nr 
his agent a written guaranty" tliat the 
board can he properly decorated, and 



also samples of the board dfcCOtated 
as dt.tired. These samples will not 
oitly show how the board takes the 
paint, but will serve as a guitle in doing 
the work. 'I’lic rich tones of flat colors, 
atid the artistic “Id ended” and "stip- 
pled” effect, which may be obtained 
upon wall boards, are lunited only by 
the tieeorator’s artistic ability. Sten- 
ciled tle.Pigrs may be obtained at a 
very nominal cost, and are easily 
applied even by the inexperienced, 
'J'liere are a few points in connection 
with wall-board ilecoratior, and tbc 
H^iggcst iou s given, if careful iy fol- 
lowed, will enable the owner easily to 
deeoj'ate has tivvn wall board and i^ave 
considerable expetise. 

Kcc that tltc board is properly cut, 
d(.tts not buckle ov bulge, and that at 
least in. i.s allowed between sheets. 
Apply a thin coat of wall-board primer, 
which is put up by all paint houses, 
u.slng a little of the color selected for 
the Jiiiish, After the primer li^is set 
hard, the board may be painted in the 
usual inanuL-r, two coatg being suffi- 
cient. If the board is to have a bleitded 
[iF s tripled the ground color is 

coveretl with a cnat oi lileuding color, 
applied before the ground color begins 
to dry. BlenrI the colors together, 
using a piece of cheesecloth, and giv- 
ing it a circular motio]i. After the 
blending is comjiTeted and thoroughly 
dry, the stencils, if any arc to bc us^cd, 
are pul oti in strict accordance with the 
accompanying instructions, care being 
taken LO see tltat the panel Stri]»S, when 
a]ip]]e<l, will not cut off part of the 
design. I-eavc jilenty of edge around 
the stencil desigii ao that It will show 
off to advantage and not appear 
erowded, H’hc p^nel strip.s shr.njhi be 
stained, shellacked, :tnrl va mi sheet, aitd 
all panels decorated before putting tlie 
strips in place, as it is absohitcly im- 
])[>sslljle to decorate a pare! nicely with 
the strijis fastened to the wall. 

Finishing interior woodwork and 
floors is a very hrnaci subject, and 
leaving out all ^^tricks" of the trade, 
a good job may be obtained if tlie w^ork 
is done in accordance with the foil ow- 
ing suggestions; Upon the comple- 



POPULAR MECHANICS 



&37 



tioii of the interior worj^lwork, aoj 
before any dtitoriiLiog is [Jone^ tlie sur- 
of al[ wooJ parts lo be stained, 
jiaioled^ or crnTnelefI, ?ltl lifjhtly 
sanded, ard aU kouLs varoi&lietl witli 
she Ike. Tilt surfaces are tlicn g^iven 
the priming: coat, if ])riini; i.s tn he used. 
Alter the jirEtniog eoat lias hardened, 
any imperfections in tlte wood are 
filled with putty, using a wcwitL spatula, 
as steel will mar the finislied wood- 
work. The m;j:t step is to apply a sec- 
ond toat of paint nibtcd witli turpen- 
tine atid boiled linseed oil in equal 
quantities. 'I'he jiaint will dry out 
with a dull, or flat, surface, which ’ivdl 
take the third coat pnjjterly, Tlic 
third, or hast, coat may he a regular 
rn‘ady-m!xed paint, or a pre- 

pared ■■'fiat^' hiiisE], as desired. 

Wliedi enamel is to be tiserl, the 
wcKjdwork Is usually given tltrce coats 
of “flat white " the saine as mentioned 
for Lite second coat Tn the preccilirjj 
paragraph, and twii coals of white 
enamel. The first coal ot enamel 
fill oil] d he lightly sanded he fore the 
second coat is applieil. Tlie finiEh coat 
may fie left glossy, or may be nibbed 
witJt fine sanflfiapcr or eurlerl hair, lo 
give it an “eggfihell effect.” Uccausq 
of the great amount of ivork required 
If) keep white-enameled woodwork 
dean, a number of first-class decorators 
an: finishing tlie window silln, rnedi- 
cinc-case doors, closet ^^eat*, and room 
dixirs in mahogtiny. White enamel 
and m.ibogaiiy make a very pleasing 
and artistic eomhiimtioii , ami the ma- 
hogany Is iiatUTuily better adaj^ted for 
plariis eomiiLg in contact frciucntly 
with the damp and soiled hnnrls of 
cliildrim. 'Hie mahogany tloors ako 
set off the while-ennmel triin to much 
better advantage than those liaving 
white surfaces. 

Where Interior w^oodwork is to h*-'. 
stained and varnished, thi; ittelhod of 
prmredure is somewhat varied. If tlie 
material is oak, ash, clicstm.it, or any 
other opcn-grainetl wood, a efmt of 
paste jiller ftEioulil be a[iplied. Liquid 
fillers are often uscil, but nire not, as a 
ride, satisfaetfiry for the succeeding 
work. TaaLe fillers are applied with a 



StifT brush and well rubbed in. After 
having set for ,alHnil half an liour, the 
paste sliould Ije mhhed off ivitlia hand- 
ful of shavings, cKccIsior, or a rough 
cloth, I'uhhing across the grain and 
not with it. Jf the woud i.*i to receive 
a stain, miM; tlic filler with the stain. 
If the stain is ajjplied to the wood and 
the Idler altcrivartlj it is very likely 
ici TJT'tJduct Email gray sjiot.s in the 
grain cd tlie wOod. .'Vcid stains cannot 
he mixed tv ills the iiller. All putty 
work slicjuld be done after the filler 
ha.s been wijied off and the work given 
a coat of she] hie l arnisb. 'I'lic putty is 
mixctl witli tEie color of the stain. 
Allow the sliellac time to dry, anti give 
the work a coat of gimd vamli-h. J5o 
not UEC a cheap varnish, as it will dry 
with a too [ligh gloss; tviil not cover 
as iniidi Biirfacc or as well, and will 
not last An long, Mever varnish in a 
damp room, as it xvill dry ''tacky" or 
“sticky"' and may never dry hard. I'lie 
ideal place for drying varnish is a t[rv, 
warm room with pTciUy of siinlLglit. 
Jt may be well to mention that dark 
rooms should not he white -enamel til, 
as the enamel will turjt yeilotv in a 
sliort time. If :i light stairi will not do 
jor the woorbvork, it is better to use 
a cream, or old-ivory, color and paint it. 

If it i.H po.ssi]>]c (o stand the cxjicusc, 
have the first coal of varnish haiub 
nibbed, ami a second coat flowetl over 
it. Somccimes as many as tseven coats 
of i-arnisli are applied, c^oh coat luting 
"flattc<l" Ijcfore tJie others are put on, 
hut one or two-con t w^ork is Eulbcicnt 
for mcdium-jjriccfl houses. ^I’he worul- 
woj'Jc may fie finished with shellac, if 
prLlcrrt:d, but at le.ist three coats are 
necessary. 

'fhe ''cggsbell" Or “■dull-glo.ss" finish, 
so jvtpular at j^resent, cannot be 
obtained in cans, but must be hand- 
nibbed fTTyni gloss vamieh. although a 
fair 1 mil at ion may be oljtaiTiefI by mix- 
ing ilull-gfoss varnish and gloss rar- 
nrsl] , about half and lialf, as a large per- 
centage of ih]lt-glos.s wimtslies are too 
<[uTl, and nire w^orthless unless used over 
a glofi.s varnish, 'The method of mix- 
ing the varnisbes is very satisfactory. 

Outside doors, window sills, and any 
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plfi-ccs cx post'd tcj detect and. intense 
bunliglit, be protfeted wLlli 

e-xlerior, ot* varmsh, width will 

staiul the effect r.if llic tain aiid suji. 

Clo5e-f^r;ii]ied we^ods, such as pine 
and vi'hittivO(N[], do ]iot require ary 
filler, the slain l>cingt thinned to the 
desLtti! shade and ]jnt on llhe a wash. 
Alter tlic staicj has liail time to ]jenc- 
tratc tlie pote.s ol tlie wood, it is wiped 
i.tii with a piece ot wiiste, or a soft 
clotlu The ijrain will then show up 
TTueh Inciter tliati if tlie stain is allowed 
totiry ill. The shellac ami vatnish ate 
pul on in the same matinet as for open- 
grained woods. 

The first thing; tti do in finishing 
floors is to have tliem properly scraped 
l>y the earpeiiter^ oi- a regular floor 
scraper, prcicnihly the latter, as the.v 
specialise ijt this kind of work and dcj 
it a grcat^dcal cheaper than the average 
cari'^tiitCC No matter how carefully, 
or how' ivell, a floor is laid, there arc 
sure to l>e [it tic irr perfections wliicll 
all the rini.shing ]iussLble tvill not efface, 
or cover up, and, therefore, they must 
he scraped. 

Floors arc usually Eini-shed in natural 
oak, the lighter shades being the most 
jiojmlar, as they do not show the dust 
like the darker surfaces. After the 
floor has l>een properly scraped, it is 
filled, or stained, ^!epend]ng on the kind 
of wood, as mentioned for interior 
woodw'orkr 'Ihe floor may then he 
shellacked, varnished^ or waxed. If a 
semigloss finish is desired and shellac 
is used, the floor slum Id be given about 
five coats of thin while, or orange, shel- 
lac. Shellac stains, or discolors, the 
wood lefi^^ than aity other varnish, and 
has llie .additional merit of drying 
quickly and refinishing cheaply. When 
\arnished floors are wanted, the wood- 
w'ork i.s first given a thin coat of shellac 
over the stain, and tlien as tnany coats 
of ^'amlsh as desired- I’rom one to 
three coals of good floor vartiEsh is 
sufficient. 

To prL.Klncc a w'sx- floor surface ]^r(.»p- 
erly, nip]dy tw'O thin coats uf shellac 
varnish and then five, or more, coatn; 
of ^vax. thoroughly ruhhCLl down and 
polished wnth a weighted brush, umde 



especially for the purpose, between 
the coats^ Each coat uf wax should be 
allowed from five to seven days to 
hardcu he to re the following coat is 
applied. 

Do not make the mistake of trying 
to save money on floor w'ax by using 
beeswax cut with turpentine or alcohol. 
Uceswas is not fioor wax, and it is 
unfit ft.tr this purpose. Floor wax is a 
compound manufactured tfipet;i:i]|y for 
this work. 

In remodeling an old housCj the 
interior wootlwork may Ite cleanc^l by 
burning off the old vamiah wltli a 
blowtorch aiitl using a .scraper, or it 
may l>e remo% eti by the application of 
vaniisli removers and a stiff brush. 
While the latter method is a trifle 
slower and a littlt more costly, it is 
the l>esl, a.s the fire hazard is removed 
entirely, and there is mi chance to have 
any scorched woodwork. All varnisli 
removers ar-c viilutile and highly 
inflammable, and should never fie used 
in a room in wlucii there is a fire of 
any kind- Vaniish n.movcrs arc uscil 
almost exclusively for clean litg out 
m<.ddi[]g, which w'ouhl be almost im- 
possible to rl[j with a hlowtorch, and 
for cleaning floors. 

For clean tug old wax floors, a Itbpcr- 
ecnt solution of carbrinatc of soda is 
the finest thing knowm. The soda is 
dissolved tn hot water anti applied with 
« brush, after wdiieh the solution jh 
wipetl up and the floor thorouglily 
rinsed with clean, cold water. 



Locating Point on Planer Work to Set 
Pill Gauge 

When pin gauges are used, mostly in 
large shops, on planer or bftrirg-ntill 
w^>rk, it is often a tc<lious job to find 
the point, exactly under tbe tool, 
where one wishes to face off the boss, 
or other elevation, to a certain height. 
'J’[> locate this point, siiitirt a few drops 
of oil On the tuol, and where the tdl 
drops will be the exact location for 
the low*;r end of the pin gauge. This 
appears to be very simple, but it saves 
a great deal of time,=Coiitributcd by 
\W F, Butler, Wausatikcc, Wifi- 
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To Keep a Long Stencil from Sagging 
JDi'Jtug sleocil ivOrk alonc oil walls 

aiifl ceildtigfi is a letlious joIj, csjuitially 
tilt steiicil is 10 in. or riiore long. 
Iji briJsliLdig one end^ the otlied' end 
hangs down in the way^ and tliere as 
also £.1 anger of smearing the work. A 
remedy for tins is to tack a thin strip 
of wood to one side of the atendl— ■ 
a yardstick is about the right size. 
Tliifi will hold llie stencil flat to the 
wall and avoid all da tiger of smears. 
In making lines on ceilings^ I alone 
have in tills way liandlec] stenC ils that 
were 3 ft. in length, and made a good 
job of it. — Contri bated by Ckuide O. 
Soots, M. Salem, Ind. 



SejTiDvable Spurs on Ladder Ends 

Working as a bdtnian in a large 
matiufacturiog plant, I had considera- 
ble trouble in 
keeping tlie 
spurs on my lad- 
der sliarju. The 
floors were of 
wooch a n <1 a 
great many 
tinie.s the sjntr.s 
would strike 
■nails or pieces of metal on the floor, 
thus dulling the points. When [lull, 
'it was []uitc a task to remove and 
■sliarpen them, 'ro overcotne tliis dif- 
hcidty I made the ends to hold a 
tlireaded fipnrj as sliowti. It is now 
very easy to remove the spur when it 
becomes dullj insert it in a holder, and 
griud a sharp point on it. — Contrib- 
uted by William T. Gunn, Chicago, III. 



Stiffening Thin Wall Board 

If thill wall hoard, tlie etiea]) kind 
that is weak and flexible, is given a coat 
of filler and a cont of oil paint nu each 
side, it wil[ not oiiEy be preserved 
against warping, but ■hvill become de- 
cidedly stifTer and stronger. Painting 
on one side only docs not prevent warp- 
ing, ami only slightly increases ttic 
strength. 



To Make a Stovepipe Elbow 



Jtk a miring camp, fEir from a sup- 
]dy station, wc received a lot of stove- 
pipe, but til ere was not one elbow 




among tiieni. To cou struct an elbow, 
whicfi was badly needed, I made a 
box like ,1 miter box, and cut a slot 
with a saw across tiie top, at a perfect 
4£-deg. angle. Then, with a hacksaw' 
blade held in the hands, 1 sawed down 
through a straight lengtli gf pipe as 
shown. About iit. of the stock on 
each slanting cntl W'as turned up like 
a flange. These flanged ends were Stt 
together to loi'm the proper angle for 
tlie pipe, and then riveted, alter which 
they were folded over to make the joint 
smoke-tight. — Contributed by W. A. 
Lane, El Paso, Tex. 



Holding Threaded Studs in a Bolt 
Cutter 

Short studs, or studs with only a 
small part left without threads, pre- 
sent a problem 
for tbc bolt cut- 
ter. In a certain 
macliinc - repair 
s1l(>|^ the lisoal 
scliemc was to 
II sea h>[;koul, 
or to let a nut 
jam on the itnperfect threads of the 
end first threaded. Hoth of tliese 
methmls arc crude ami inefiTLcientj. as 
much time is lost in removing the 
stud. The folloiving h an elTcctive 
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and simple solution of tbt tllfTiculty. 
A liolc, driH-cd through the hase eitd 
of d nut (IS showti^ is pvovidetl wiili a 
slightly tapered pin. The operation is 
evident. One end of the Stuc] is 
ilireaded, the rut is placed in a vise, 
and the ^5tud run up ag;ain3t the pin. 
After the tlireading, tlie pin in: easily 
backed ont l>y a slight rajj and the 
stud removed with the lingers. 



Flat Step for a Eound-Eung: Ladder 

Ore who is not accnstomccl to paint- 
ing, finds that tlie rudigs of the ladder 
soon make the feet tired. This may 




bc prevented by procuring a plank, 
14^ in. thick, B in. wide, and as long 
as the width of the ladder, and etitting 
notches in tilt ends to fit the sides 
of the ladder^ for a step. Nail a small 
strip on the step, as shoivc], to keep 
the feet front sli piling. The j^lank cai] 
he changed from rung to rung as de- 
sired. — Contributed by W'. S. Dr ace, 
Richmond, Mo. 



Heating Tips of Tools for Hardening 

When it is necessary to heat the tips 
of tools to harden or anneal them, use 
3 niw potato tn prevent atiy other part 
of the tool front lieating', as follows; 
Stick the tool through the potato, leav- 
ing only the portion to he worked pro- 
iecting, and the heat will reach only 
I lie exposed part. 



U&ing a Large Planer for a Press 

Sometime ago we liad several .^tec! 
tubes, about . 0 in, in diumcter and + ft. 
long, IV [lie I a had to be a ] tress fit over 
the ])lston rods tliey were to cover. 
Not Jiaving a press large enongli to 
handle the job, we were stuck urtU the 
follovving idea was hit upon. There 
was alrfiyt ,0E)3 in, left for a force (It. 
Jtoth ends of each tube w'erc capped 
and live steam turned into them, which 
enlarged them about the amoiiiu men- 
tioned. 

The rods were 1 jolted upoit the 
platen of a 11 by SC- in. planer, aiul a 
solid Ijack stop was erected just far 
enough aw^ay to allow for start icig the 
tube. When all was ready, the steam 
■was turned off, the caps removed, aiul 
the tube lifted in ]?osition and shoved 
on by hand for about 8 in., when it 
began to go hard ; then the planer wa.s 
started I'ery slowly, which pushed the 
Cube home without further trouble. 
Tile whole acheme w^orked out very 
nicely and without much trouble or 
outlay. — Coiitributetl by A. Dane, 

Tot t stow 11^ Fa. 



A Carpenter's Clamp 

The clamp iilu.stratud is quite handy, 
as it can be made adjustalNle for almost 
a]ty size of work. The bar is csf cold- 
rolled stce], e ft. lojig, 3 ill, wide, and 
tn. thick, with one end forged into a 
round shank and threaded. Two dog?i 
are usctl on the bar, one adjuiitable for 
any jjositior with the aid of holes 
through which .t pin is inserted in the 
bar. The other dog travel s only the 




One Uog CAD Iw Set at Any Pot!l|<ifl wiitiiei ilie LEmiCi 
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distance t>i the threads on tlic shank by 
Che use of the handle. — Contriliuted by 
JI. J. Olsen, nibbing, Minn. 









Measuring Resistance with a Lead Pencil r - 

EV JOHN D. ADAMS ^ 



T here art vtry few electrical ex- 
pcriin-euLtr.^ why tan [ifford a 
Wheat stone briiige lor nieaiuring 
pesjfitanecSf an-d yet, H one ia to gaijn 
any koo^vledgt frotti his CKperiTnerts, 
it is very necessary to know wliat re- 
fiistance is Ijein^ used, particularly in 
handling" JJO volt.s. 'i'ht: amateur will 
find the followtiig nietlioil very useful. 

'rherc arc several brands oi lead pen- 
cils, the leads of wliich iuivc a resis- 
tance of laOS to 300 ohms, while other.H 
have comparatively little resistance. 
Soak several pencils — preferably tlie 
large kind carpenters use — in water 
over night so that the leads may lie 
removed without breaking. Connect 
u|.t two 40-w^att lamps in series and 
note liow they hum. 'rhen replace ore 
lamp with a lead ajid note the relative 
intensify with which the remaining 
lamp burns. If the lead is of a sufil- 
ciciitly liigh resistance it will cut down 
the illuTTii nation about as much as the 
additional lamp. 

Havitig selected a lead„ moutit it on 
a suitable board, holding it in place 
l>y tlamping each end under a strip 
of brass held down with wood screws. 
Next screw in place two porcelain re- 
ecptacles and place three binding posts 
in jiositinn, all as shown in the sketch. 
Connect Up as indicated, and attach a 
short length of flexible cord, with a 
metal tip on. the free end, to one ter- 
minal of the central receptacle. Pro- 
cure a cheap 7S-ohTn receiver and con- 
nect it to the two end.s of the pencil 
leaf I . Finallv glue on a paper scale. 

To operate, place a high-resistance 
lamp in the center rer-epiacle — say, a 
J 5- watt lam pi — to prevent heating, and 
almost any lamp of known wattage in 
the other receptacle. From the rating 



of this lamp the resistance may at o^e 
be determined by OhnaV law. '‘I'hus?, 
at no volts, a ^5-watt lamp will have 
a resislaiice of 484 ohms; a 40-watt 
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lamp ohms, and a HO- watt lamp, 
SOU ohms, Connect the unknown re- 
sistance, as shown in the dratving, and 
move the metal tip on the end of the 
flexible cord back and forth along the 
pencil leail until a poEiit is reached 
where no .sound is emitted by tbc re- 
ceiver, This point will be very well 
d dined, and as the connect Eon is 
moved away from it in either direc- 
tion the sound will increase rap- 
idly. Note the reading on the 
scale, and tlieji if a 40-watt lamp 
is used in the end receptacle, the 

iinhuoviui resistance will be — 

'i-hq resi.stance of the center lamp does 
not enter into the computation, but by 
changing the lamp in the end recepta- 
cle, another set nf figures may be ob- 
tained, and a means had to -setutc 
increased accuracy. 

S+L 
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A High Cliair 



Whtrc a high chair is not at hand 
or availably, an ordinary $olld-bottoTn 
kitchen cliair can he u^ed im^tead, ii 




A a [□VErtcd SolLd-B DtuiEn. Cba.lr 'wLtb A (uc1^rBC4Ul 
Ca«d (of « CbiLil'n Hiich Cli<ir 



rigged up as shown in the itlust ration. 
The chair is reversed, and the back is 
used as one supjjort, while two piecefl 
of wood fastened to the sides form the 
Other, A se&t Iw^ard is fastened to the 
upper side rounds^ and a tal.de board to 
the two lotver side rounds. A small 
piece is nailed to the two back posts 
for a back. — Cotitributed by J, S. 
Fritaen, Minneapolis, Minn. 



Blower for a Fireplace 

HaFing considerable trouble with a 
smoky fireplace wheu trying to start a 
coal fire in the basket grate, I decided 
to make a blower of sheet iron. A 



blower covers the upper part of the fire- 
place and forces the draft through the 
basket grate until the fire gels a gotMl 
start, then it can be removed. Before 
niaking the blower 1 again had trouble 
one morning when titc chimucy would 
not dratv, aiid the whole room became 
filled with smoke ; I then grabbed a 
newspaper and held it up against the 
upper part of the fireplace like a regular 
blower. To my Surprise the suction 
of the chimney held the newspaper in 
place withoulanyoLJLsiLleaid. Inalew 
minutes the fire was roaring, and best of 
all, when it became hot, the newspaper 
caught fire atid was sucketl into the 
flames. This in reality became an auto- 
matic blower, as it removed itself when 
no longer needed. — Conirih uteri by 
Charles F, Kopp, Amile, La. 



An Ironing-Board Wall Fastening 

One of the most usefid and con- 
venient articles for a household is an 
ironing hoard, one end of cvluch is 
fastened to the wall by means of hinges 
to allow It to be folded np against the 
wall when not In use. Wood brackets 
are preferable to the tnetal hinges, ss 
there must b-esome little space between 
the wall and the board to allow for the 
thickness of the covering. The brace 
which extends from near the end of the 
board to the base of the wall is I test 
hinged with canvas strips, a.s they will 
last better than any other material for 
this joint. The hinges should lie jiut 
in place w'hcn the board is in a vertical 




position to allow the brace to go in 
iKisition without straining. — Cotitrih- 
nted liy J, H. Becbee, Rochester, N. V. 
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H aving picked out a tliat 

“fits the tiian,” the nialLcr of 
choke atid pattern sliouTd be con- 
sidered, For trap shoot ipr and for 
wild iowMnfj, the fuH-cliOhe ^fun may 
be coiisideretl a necesshy^ stJice it will 
throw tile charge of shot within a rela- 
tively small circle; in other words, 
make a denser patleriL Choke bo ring 
is accomplished hy ennHtrEotlog tlie 
barrel at the mu Kale froni to 
ill., the amount of taper depending on 
the size of the bore and The 

narrowing of the miiKale forces the 
charge of shot together ainl prevents 
the peJlets from scattering over a wide 
area. Guns are bored with varying dc- 
gTcc-^ of choke, from the full to the 
plain cylinder, and the manufacturers 
compare them by recording the mun- 
l>er of |ie]leLs which atiy given cltokc 
will shoot ill a 30-in , circle at 3(J yd., or 
any otlier range seleclcil as the maxi-- 
mum distajice. This gives the pattern 
from which we find that the full clioke 
produces 70 per cent, the half clioke 
(iO per Cent, the quarter choke &0 per 
cent, and the cylinder 30 per cent. 

I 'or trap shooting and wilit fowling 
the expert coiistdcts it essential that 
ills ]iJ-gaiige should be enpabte of 
throwing not less than 300 pellets ; 
hence he selects a full-cliokcd gun with 
a pattern of 300 or hetter. As a lull- 
chokecl IS-gauge will pattern about 
ST5, it may be used f£>r durks with good 
success. For a general-purpose gun, a 
pattern from SSO to 37S wdll prove quite 



satisfactory for ducks and upland 
game, and this may be had hy pickiiig 
out a half-choked iSJ-gauge, or select- 
ing a fullnzhokcd Id-gauge. The 30- 
gauge gives a pattern of about 345 
shot, and lliu.? scatters its eiiarge over 
too large a circle to prove effective on 
wild fowl, altliongh it is very cffccfivc 
on up la mi game, which is ifush^d not 
Over ,15 yrl. from the shooter. A gun 
patterning from 235 to S50 may be con- 
sidered tlic ideal upland gun, and this 
tray be had by choosing a quarlcr- 
chokeil 13-g:t.ugej a hala-ehoked 15- 
gauge, or a fuEl-clioked 30-gaugt gun. 
These are known as "opeti-clioked" 
guns, are the most effective at short 
ranges, uji to 35 yd., and cannot be de- 
pended upon to kill clean when used 
at longer ranges. 

Shooting wiih Both Opes 

To handle tlie weapon well is the de- 
sire of every s.|M)rtsman, and this knack 
is not difficult to attain, providing the 
novice win make a good begitming. 
h’irst of all, it is necessary to liold tlie 
gudi correctly, ami w'hile the forward 
hand may grip the fore end at any 
convenient i>oint, a w'di extended arm 
gives a Ijelter control of the gun when 
aiming, by giving free play to all the 
muscles of the arm; hence tlie gun 
should be held in a manner natural to 
the shooter, rather than in imitation of 
the style of antither. 

The old manner of aiming the shot- 
gun by dosing one cy^e and sighting 
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along tlie rib if fast becoming obsolete, 
for bottvr shooting may be tlonc by 
keeping botii eyes open- Doctor Carter 
was the first great exponent of binoc- 
ular shooting, and while bnt few men 
can hope to Etpproach this famous gur- 
iier^s jifcill, every o]te tail learti to 
haiidlc a shotgun more quickly aiid 
witli greater aecnracy' by following his 
C( ntunoit-seit.se uietbod, ft may appear 
a bit strange at first to disregard tlie 
sights and keep both eyes opcoH and 
aim the gun by merely pointing it in 
the desired direction, but to sight 
along the rib and attempt to see the 
bead on tlic mu^^^ie end can only make 
a .elow ami poky shot. This olrl- fash- 
ioned method may be good enough for 
traking patterns on a stationary target, 
but it is not much oi a success for 
wing shooting. For fine rifle shooting 
the left eye is invariably dosed for 
target work, but for .snap-shoot Ing 
both eyes are kept open, the sights are 
disregarded f and the aim is taken hy 
pointing the gun at the object to be 
liil. Of course, there are niatiy good 
gunners who shoot with one eye 
dosetl, htit tbe novice who is anxious 
to become a good wing shot should 
make it A point to practice with both 
eyes open. Vision is always clearer, 
and the objects more accurately Judged 
with both eye.^i open than with one, 
and when this is done, an<l one eye con- 
trols the line of aim, the shooter is not 
SO likely to make mistake^ in estimat- 
ing ibe distances and the rapidity of 
the flight of his game. In shooting, 
the right eye naturally governs the 
right shoulder, and vice verssa, and thi^ 
is because hal>it has trained the eye 
to do this. To find which is the master 
eye, hold a i>encil out at ai-in’s length 
and point it at some small distant ob- 
ject with botli eyes o]>cn, then clofic 
the left eye, and if the pencil stilt 
points lo the object, the right eye con- 
trols the vision, and is the master eye, 
Should the closing of the left eye alter 
the aim, the right eye must be traidied 
by ]>ractice until it becomes tlie master 
eye, or cl^C the gtm must be ^hot from 
the left shoulder, which is many times 
more difficult. The modern way of 



mastering wijig slioolhig is to point 
the gUn where both eyes arc looking, 
and after a little j^ractice thii miiy be 
done quickly, aii(l the charge thrown 
more accurately at the object than by 
ciftsjiig (.me eye, ot sighting along the 
barrel in the old manner, 

Ttic- Knnck rf Hitting a inlying Target 

When shooting at clay targets, or 
at a dying bird, allowance must be 
made for tlie swiftne.^fj of flight and 
the distance from the shooter to the 
ganie, or in other words, the shooter 
must calculate the speed of the fiyinj^ 
target and allow the jjrobable time it 
will take for the shot lo reach its mark. 
To make a quick snap shot at tlie fly- 
ing target, the gun may be directly 
thrown at The mark and discharged as 
quickly as po.=iS[ble, or the gun may 
cover the mark and he quickly swung 
□ head and the charge sent at the point 
where the swiftly moving bird will he 
found when the shot gets there, Siiap- 
shooting is only po.ssiiqc when the 
birds are flying straight away or quar- 
tering, and as the .shooter fires point- 
blank at tlie rapidly moving bird, the 
shot must be delivered so rapidly that 
only a very quick and responsive 
trigger and a fast man back of it can 
hope to score even a fair percentage 
of hits. A more certain way of aim- 
ing a snap shot i.<; to throw Up the 
barrel below the bird, then rapidly 
swing it to the proper elevation ahead 
of the moving target, and throw the 
shot at the point where the line of the 
aim and the flight of tbe bird intersect. 
For shots at quail, woodcock, and par- 
tridge in the brush, the quick .snap shot 
often must be taken, regardless of the 
cliances of missing, for to delay even 
a second will lose the bird- When a 
bird rises near the shooter, no allow- 
ance of lead Or elevation arc required, 
and the charge is tlirown directly at 
the bird. 

The rapid swing, however, is tlie 
most accurate manner of using the 
shotgun, at all angles and at any di-S- 
tance w'ithin tbe killing zone of tiie 
weapon. To make this shot, the gnn 
must be thrown up behind the bird and 
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ihen Ta]>idly swung aheaO of ?t> throw- 
ing tlie charge without checking the 
swing [>f lEie arm. In this style of siiap- 
shootiug, tEie elevation of the gnin must 
he identical with tlie flight of the bird, 
inasimieh as the gur follows it, and it 
llie gun is aivuiig aijout three 
times as fast as tEie Vdrfl is 
traveling^ plenty of alLowance 
for tlie time necessary to press 
the trigger and deliver the slioL 
at the {letermined point will Ijo 
made. 

To svihng deli be rat cEy and 
cover the bird with the sight, 
then shove the gun aliea^l to 
give the proper lead, is all right 
for dwefc Emoting where the 
game ta^usiialEy seeci ajjproadi- 
ing and thus remains witlti]! 
range for a longer time. But 
this deliberate style of Itatid^ 
ling; the gtm is far too slow for the 
u])lands, and since tlie rapid swing is 
tlte only accurate manner of culling 
down tho fast bird, and usually useful 
for wih] fowling, llie noviee shoo Id 
confine his practice to this jjractical 
style of w'ing shooting. 

Siaticinarj''.'X'ar;grt PrActkc 

The first great niL^take the novice is 
likely to make is the natural one of 
supposing tliat he must take Ills gun 
to the fiehl and learn liow to liandlc it 
by practicing at Hying game. This is 
hy no means- the best motliod, and there 
is' scarcely a poorer way' of tiecoiniitg 
a iviiig shot, because the gunner is in- 
tent upon bagging the game and for- 
gjets to ohiHorv-e the many little points 
of guimery, shooting higli and low', and 
making the liundred and one mistakes 
of judgment he would not be guilty 
of when practicing at a stationary- 
mark. Snap and wing shooting is the 
last word in sliotgiiii hand ling, requir- 
ing quickness in throwing (he gun, as 
well a?i a trained eye to calculate tlic 
<ii£tance from and the speed of tlie Hy- 
ing target. To acquire confidence in 
using tlie gun, begin by sliotiting at a 
fixed mark. A good target may be 
made by O'btaining a tlo^cn, or two, 
sheets of Stout wrapping paper and 



painting a 1-hi. circle in the center of 
eaeli sheet. Tack it U|icn a hoard fence, 
or on a Imard hung on a tree, measure 
off dL> ft., and 
try a shot. The 
shot will not 
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WdJ-. KutStidid Arjn CIve« -A 
B«ttrr C[»n.trjiJ o.f tftg Gun 

Spread very much at lEiis short range, 
and it svil! be an easy matter to de- 
ternime the result of your skill in 
holding a dead-on to the large mark. 
To avoid flinching and other move- 
inents of the head and body, caused bv 
the recoil^ Ijegin your first practicing 
with a light powder-and-sliot charge, 
say, about 2 dr. of hulk measure, or 
its etioivalent in smokeless, and % oz. 
of No. 8^ or 9 sliot. 'nicre is no ad- 
vautage in using a heavier ehorge, aaid 
the recoil of the gun will appear much 
greater in deli he rate shooting at a tar- 
get than is likely to be felt during 
(he excitement incideiilal to shooting 
in the field. A dozen sEiots at these 
targets will enable the gunner to make 
a good score hy deliberate holding, 
and when this can be done tvithout 
rtinching, snap and wing shooting may 
begin. 

Snap Win^ Shootlnii; 

The object which tilt gunner should 
now strive for is to train the eye, hand, 
and ^un to work in utiiEOn, and to do 
this, bring the gtm quickly to the 
shoulder, point it to the mark, and 
press tlie trigger without stopping the 
upward and even swing of the barrels. 
At the first few trials some difficulty 
may be encountered with the pressing 
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of the trigi5^r at the proper rTtomeiitH practically every novice makes when 

hut a little pT*ctit:e will florjn tell how in tlie fieldj although the error is likely 

to time the ahots, Note the pLirase, to pass unnoticed when after giirtie- 

As the gunner 



"press the trig- 
ger,” for the trig- 
ger is not pulled 
by the forefinger 
alone, but rather 
pressed by dos- 



SMlI^ CUhAOaCSS TARGET AS IN- 
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acquires jitofi- 
ciency in swiiiging 
the gun from side 
to side, try swing- 




ing both hands, the 
ftjrwiinl hanil on the 
fore end pushing and 
closing, and the hand 
gfHMping the slock being drawn back 
aiEil siquee^ed at the saine instant. This 
is easily done, but rather hard to pic- 
ture. After a lew trials with an empty 
guttj the novice will sec the point, and 
also discover the fact tliat the Ttcoil of 
the arm ts much lessened by this 
proper grip oi the weapon. 

Confine the first practice in snap- 
^nhooting to throwing the gun to the 
sbou liter, am! when proficient in hit- 
ting the mark, try n snap shot by 
swiiiging the gun frtitn tlie side, right 
to left ami also left to right. Do not 
attempt to chet:k the even <iivLng oi 
the gun, but rather let the barrels 
swing past the mark, concentrating the 
mind upon pressing the trigger the ir- 
stant tlic line of a ini covers the mark. 
Practice Swinging slowdy, and after 
being able to hit the mark with the 
cejiter oi the charge pretty rcgidarly, 
increase the spccil of the .'^wing. Li 
doing this, it will be discovered that 
the speed of pressing the trigger mu.st 
also be increa^icd to l^alancc the s]>eed 
of the moving barrel, and very Likely 
it will be found that the natural ten- 
<lcncy Ts to pTCKS the trigger a ]>it late. 
This is the common mistake which 



ing the gnn .at dif- 
ferent angles, 

. changLiig the angle 

TniD 111 * Sri, HnnJ, 4iid { 

jt Onn t[> ^V^rlc dn UbUjou, Ol tfie SW^ing TVTth 

^ BrLrtiLnjf tl»5 Ciln Qilirtlj I* iH* x--irVi t b o t fmitl 
abdjMtr, FoiatlDs It Jt tti£ Mul. " o T, irom 

jn£ PnltLag ihc Triltrt -VritllMH rjgClt tO left ami UD- 
St^tfLlVlC 'th* H[rtj[>a the Borrcli 

ward, at an oblique 
angle Upward, and so on, until it is 
possible to hit the mark whrli a fair 
certainty from a variety of angles. 
When trying out the several swings, 
one should always liegin slowly and 
increase tlie speed oi the swing as 
he Ijetiomcji tiiort cxjiert, only instkiTig 
sure to shoot by calculation ami not 
by guess. The manner of acquiring 
expertrei^s sounds easy and is com- 
paratively easy, and, as it is the back- 
bone of snap-shooting, improvement 
wilt be rapiil if the novice is willlii^ 
to practice slowly and master each de- 
tail in turn. Do not make the mis- 
take oi Overdoing the tliitig at the out- 
set by shooting too long at a time. A 
box of loads is ample for a day’s 
practice, since it is not how much one 
shoots, but how well, that coutils. 



-Snap-SborHinB nt Moving Tmg'ct* 

When the gunner has reached the 
point where he can hit the .stationary 
target by swinging his gun both fast 
and slow, he has acquired better con- 
trol of the weapon than many old 
shooters, and he is well prejsared to 
lake u]j snap-shooting at flying or mov- 
ing targets. The access to a gun club 
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where day birds may be shot at. wi^t 
(>]'ovt of much value, but U;is h not 
absolutely necessary^ f^ince tin eaus^ 
hits of brick, and bottle!? , thrown in 
the air at ntikrtown ainjles tiy a ti.-iTii- 
])atiioii, will afford the iieedcd variety. 
Belter than this in one of the Tnex- 
peiii^ivc '1tand trap??'^ wliith project the 
regulation clay tar^^etfi by means ol 
a powerful spring worked by a ti'igger. 
One of tlie large j>owdcr manufacturers 
make^ a trap of tltis kind, a [id a very 
tra]j can be had for 'I'he 

slamlanl ctay targets cast about 
it Eiarrel of Practice of tit is sort 

may be made a very intcrcstiiig am! 
bigldy in.^t^uetive iji-fnitt, providing tbe 
targets are projected from liiflercnl 
and unexpected angks, thus siniuLat- 
ing (he ni any-angled flight of tiie live 
bird, 

Value Second Barn] in Bhcioiing 

The use of the second barrel shoidd 
not be overlooked in practicing with 
the idea of becoming an alt-aromid 
wing -shol. for the secoml sltot is often 
needed to kill a cripple, or biing down 
a bird ivhicli has been missed with the 
iirst shot, Two-shot practice slunild 
l^egiii by jjlacing two pa]^er targets 
iibout ];ilJ ft. apart, then sltooting at 
(lie first one and continuing to swing 
the gun to cover the ^tecoTid target. 
Practice swinging from various angles 
a^i <lirccted for the initial practice, in- 
creasing the !^peeil of ibe swing as 
proficiency is gained, and fail rot to 
profit by the mistakes wdiich Tnusi in- 
evitably of cor to all who try lo inaster 
the shotgun. Alter a rcasonal}]c 
amount of practice, conducted along 
these Tints, tiie gunner may ■\cntnre 
a held, and if liis actjuaLiitaitce in eludes 
an old seasoneil sport sin an wiio will 
point out the mistaki's mafic. Timcli 
mniy be learned regarding the knaclc of 
liantlling the gun. as wcH as relating 
to (he haunts anrl habits of our wild 
game birds. 

Cle&nii>f and C«re ol Ihe 

A good shotgun is a thorougidy re- 
liable and rlependablc weapon, but as 
with ail tools of the sjjortsman’s craft, 



the best resutts can only be had when 
the arm is in good couditiou. It is 
gun wisdom always to dean the 
weapon after a day's shooting, and the 
amateur sTiOuTd make it a ]>ositive rule 
never to put his guti away utUil it is 
cleEincd. The sooner firearms are 
cleaned after tlte bring the better, and 
if cleaned lielore the burnt powder has 
Itatl time to corrode tlte steel, mtich 
future trouble is saved. In cleaning 
the barrels, never rest the muzzk 
against (he H(Kjr, )f a rest is needed, 
use aii old piece of carjiet or a bundle of 
rags. Clean from tlte breecli end only^ 
;is any sliglit dust, or burr, at the muz* 
zle will greatly impsiir the shooting 
qualities of any firearm. Never u;sc a 
wire- wheel scratch brush, as it will 
scratcli the pti-liifhed steel; a soft brass- 
wire cleaner is the only suitable imple- 
ment ior this work. There are several 
good cleatiers to be had. b'or removing 
any rust depusits, a brass brush may be 
used, while for ordinary cleaning, 
plenty of elLith should be run througli 
the barrels, taking care that it touches 
every pnirt of the interior. This i?; 
easily done by rotating ttie cleaning 
rod as it is pushed through the barrel 
from tlie breech to lEie muiizle. When 
putting the gun away, the barrels 
shotihl be stopped, at the breecEi and 
muzzle, with lightly fitting corks, or 
gun ropes may be run tlirough the 
barrels nftcr sonking tlicm in some 
good oil. To j] re vent rusting, cover 
the metal, outside as well as inside the 
barrels, by smearing on a little heavy 
lubricating oil. Slip rovers of chamois 
are often used to protect the stock and 
Ijamels before putting them in the 
leather case, but .<tout woolen covers 
are belter, since cliamfiis is likely to 
ribsnrh nn.irc or less moisture. 

The iitccli.'mism of a gun is itot 
esnctly eonijd icated, but tlie novice had 
better lenve well cnougli alone and not 
attempt to ^iismoum the loeks fir tinker 
witli tlic media II ism. d‘he mor]ern 
stCi.d barrel in; very hard and not easily 
dented, hut if so injured, it is better 
to sEiip it to the factory for repairs 
than to trust it to the crude methods 
of the EJverELge gun repairman. 
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A should be givtri otdtnary 

good care, and this Is not forlhcomin^ 
ij one makes a practice of opening it 
aitd letting the tiarrels dro]? down willi 
a bang-, Snapping the triggers on an 
empty barrel is likewise foolish. If 
one desires to practiee trigger pressing* 
put a couple of empty shells in the 
barrels. 

If one owns a good-grade shotgun, 
the stock is probably Jitii&hed in oil and 
hand-rubbed to a nice, dpable polish. 
On cheap arms the varnish is usually 
employed to give an attractive finish 
in the store. Of course ^ this varnish 
will sera tell, and otherwise come off. 



and spoil the appearance of the arm. 
If a good finish is wanted* do not re- 
varntslj tlie Stock, but remove all the 
old varnish by using a little vamish re- 
mover, and rub down with oil- For ar 
extra-hrte polish, wct the wood to 
raise the grain ; rub down w'ith very 
fi]ie sandpaper; wet the w'Ood again, 
and sandpaper a secotid or a tlilrd 
tirnc; then rub down with oil until the 
wood is saturated with it, and polish 
with a cloth* using plenty of pressure* 
and the stock will be ar tine in ap- 
penrarce as if it had the "London oil 
fitiisli” supplied with all high-grade 
guns. 



Brass Machine Screws with Nuts 



A Portable Fire Screen 




When sinal! brass machine screws 
and threaded tiuts to bt them arc 
needed in small devices, or for experi- 
mental work, 
and the neces' 
sary taps and 
dies are not at 
Itand, secure 
some old brass 
globe holders and cut out the threaded 
hole for the nut. The fasjtcnlng-screw 
arrangement on these will answer 
every purpose very well. F-nouglt 
metal can be left on cacb one to fasten 
it on wood, as shown at A, or they can 
be cut, as shown at B, if they are to he 
Soldered to metal. 



Snapper- Shell Aah Tray 

An odd .and unusual ash tray can be 

m ndc from a 
Riiappidig - turtle 
shell. Four brass, 
or wfw.ulj balls, 
or knobs, se- 
cured with 
screws, as 
shown, w’ill keep 
it balanced. The 
exact points to 
place the sup]>orts under the tray will 
have to Ije determined by experiment, 
as no two Shells are of exactly the same 
shape. 




The fire screen illustrated can be 
constructed at very .small expetise. In 
l>rief, the Screen consists of a light 
metal frame surrounding three pieces 
ot %-iii. sheet ashe.sto-s. l‘he frames in- 
clo5>ing the asbestos pieces are hinged 
together, as shown in Fig. 1, w'ith spe- 
cial hiiiges made to meet the require- 
inents. 

The asbesto.s comes in sheets 'h) in, 
square, and this size determines the 
outside diinen.sious of the screen. The 
size of the different sections can, of 
course, be changed if such a change 
will better suit the existing needs, liy 
making the screen in sections it may 
be folded u]> and thus occupy much 
less space, am! when in use, the sec- 
tions, by placing them at an aiigle to 
each other, serve tlic purpose of legs, 
which would be required if the screen 
were in one straight piece. 

The dimensions and form of the 
outer ]>r:]rtioufi of the frame arc given 
in Fig. 2* and those of the inner por- 
tions, or edges, where the hinges are 
attached, are given in Fig. 3. The 
joining edges of the frames are made 
wider than the. others for the reason 
that some of the metal is cut away 
where the hinges are attached. These 
frames may be made from heavy tin 
or galvaTiizcd iron, and it will he fi ftim- 
ple matter for a tinner to bend tliem 
into s.hape. After all these pieces art 
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be tit, fit tbeffl: together at the eomers, 
making sure tliat they c!amp tightly 
Oil the asbofitos sheets, as the?je help 
to hold the frame in aliape. Drill a 
small hole in caeh of the corrers and 
provide a small rotnut-head rivet of 
proper length for each of tlie holes- 
M’he vert leal portiors of the frame 
should be placet! inside of the hori- 
2 ontaE, or end, pieces at the corners. 

Make iotir pieces ot brass having the 
form and dimensions given in Fig. 1. 
Two %-in. holes are drilled in each of 
these pieces as indicated. Slots are 
cot in the inner edges of the frames 
of such dimensions as will accommo- 
date tltese brass picceSr 'i’he location 
of these slots is given in Fig, L Ob- 
tain eight pieces of ^-in. steel rod, 
al>ont 3 in, long. Place the ends of the 
brass pieces in the slots in the inner 
frame arc] theii put the rods throiigli 
the holes in the ends of them and sol- 
der tlie ends of the rods to the inshle 
of tlic frames. !Make sure that fltcrc 
is no solder run in between tlie rod 
and piece of brass, as this will prevent 
the hinge from operating freelv. After 
the hinges are in place, the frames are 
riveted together. Notches arc cut in 
the edge.s of the asbesto.? sheets at the 
location of the hinges to allow the Jat- 




lTTj.[i]ei Hiogeil TogElliC'r 

ter free movement. The sections of the 
screen may he made very rigid by plac- 
ing a number of small rivets around the 



inner edges of the frame to hold'll 
tightly against the ashestufl. The as- 
bestos may be given a coat of bronze, 
or be otherwise decorated for appear- 
ance. 



Tossing a Card at a Mark Accurately 

There is an interesting old game 
that can l;ie played in.stead of .solitaire. 
It con-si sis tn trying to toss the great- 




‘Toi.i.iTiE. A-tcurAttlr ^ Tti4.t ^rdlt Fall 
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c-st number of cards into a small basket 
or an upturned stiff bat, set at a dis- 
tance. If tlie cards are: held as shown 
at A, and tossed aS at B,, they may l*e 
thrown with surprising accuracy. — 
Contributed by James M, Kane, 
Doyle stown, Pa. 



A Sanitary Drinkliig Tube 

To make this tul'je, jirocure a piece 
of %-in, gauge glass, about 10 in. long, 
:l n cl bend it by 
Ji eating the 
glass w i t !i a 
h 1 o vv t o r c li 
V /2 in. from ooe 
end, as shown. 

If this is done in a place where no air 
will strike the glass ivhtle it is heated 
and the tube i.s tlien allowed to ccm'jI 
slowly, it will not crack, It is used 
by putting the short end under the 
faucet and drawing on it as on a ]dpe. 
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CambinatLon Bookcase and Writing 
Dnk 

In planning a writing desk, much 
convenience can be adiled by providing 



liave this done by an experienced joiner, 
or in tbc mill,- 'The back edges ybould 
be carefully planed, and rabbeted % iit. 
deep by *4; wide for tbc %-in. thick 
back. The bottom or foot piece of the 




l^(sg-k(J44 btirl WritiVh' Wlii«k«at| be Made Updo Cpldcn Oak. MiaaLpn, pr MahPEsnizad Oirch, 
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it With a bookcase, in which may be 
stored those reference works most fre- 
quently Lised. The design ilkistrated 
fnmis-bes ample room as a drawing 
desk, l»esides providing fiulTicient sp:Lce 
in an inclosed cabinet for books or Let- 
ter-filing cases, 

Tlie material required, figuring exact 
sizes, is as follows: 

2xidei. H bF ISr.^ hy S7 in. 

1 lii>irpin alidf, jj| Ijy 13 lay in. 

1 Li^p shclF. ra li'^ ti|.^ 1>F in. 

r laAflf, ^ 4(1 ai in., mzila nl piccea 4if coa- 

veniunL 

1 ifei^k hoAFrl, fi hv iS'Mh h^ SO In. 

I lO-priT alirK. JS hj i'li hf S') Iil. 

1 mkdjdle hookeaxe- abclf, U 'by by 1^1 Iiil 

Utah envirr, Jiji hj jrij* Dt ^(1 Lit. 

1 upper luck by a bf -30 in. 

■n Pi'hbeJfia t>cipris 

4 xtilea, ^ by 1% bj Ul In. 

4 Mila. Ji W l tiy nVi in. 

2lniiJlipni, « by 1 by 17J4 in. 

3 mnllionx, 1.]^ 1 bv in. 

1 pii^wi-bcite itLJcki ft lir ^ Ijy 72 in. 

Fpf Mdln. Drawer 
. 1 trout, ft by 4 by IMF ill. 

2 fiidM, ft by 4 hy ISli in. 

1 baick, ft by by in. 

1 bcittpm, ft by 1!IK by 2£i^ in. 

2 draircr ilijcs, ft by 1. ft by IS in. 

1 Ipwer rnil, ft by 114 bv in. 

1 iTMildini!: alTtp, ft by ft by I'JD in. 

As the main sides are of considerable 
width, It would he best to make them of 
tw'O pieces glued togetlier and, in or- 
der to obtain a strong and neat joint, to 



sides should be squared up with the 
back edges, or the completed desk is 
liahle to be winding, or w'arped. Tlie 
bottom and top shelves or main cross 
braces should l'>e marked and cut out, 
and, to be in harmony with the shagie of 
the sides, the lower-shelf tenons are 
made wider than those on tlie upper 
shel f , 'l b e top sh cl f shoiil d be ra bt>e ted 
ly4 in, dee]> hy % in. wide, to fit the 
buck boards which are nailcil to k. The 
required mortises in the sidcpieces are 
markerl from the corrcs|mn ij in g tenons 
of the shelves, and can then be cut out 
with a chisel. When finished, the four 
parts constituting tbc frame should Ijc 
assembled, and may lie beki together 
with blind screws, or dow'cl pins, passed 
through the tenons. 

The desk board and tivo library 
shelves should then be fitted, and fas- 
tened in ]ilace with bliml screws 
til rough the sides, or with cleats from 
the inside. For a neat, finished appear- 
ance, the back boards should Im care- 
fully joiTied, c-xpoHilng nfi t:r:n:ks, and 
fastened with nails driven into tlie vari- 
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OU5 shelves. The upper rail, resting on 
the htwkease, and the louver rail, form- 
iiig part of the drawer support^ eait tliett 
be fitted antt secured to the sides with 
blind screws, either frotn the outside 
or diagonally tlirough the rails frorn the 
inside. Drawer slides are fitted in place 
flusEi with the top edge of the lower raih 
and fastened to the sides with screws. 

Jr malting the draw'tr, tlie usual 
construction should be followed. 'I'he 
front piece should be rabbeted near its 
lower edge to fit the drawer bottom, 
and notched bi- at each end to fit the 
sides. The bottom and end pieces fit 
into grooves cut in the sides. Suitable 
drawer pulls <ir linoEis fibnuld he pro- 
^ Ided. 

J’or the doors of the bookcase, the 
best construction would be to tenon the 
rails into the stiles about in. The 
glass panel fits in a notch, in. deep 
and Vi in. widcj cut around the iiiside 
etige of tilt door, and is held in jiosition 
with molding strips. In order to give 
the door an appearance of being di- 
vided into four parts, mullious, or cross 
strips, arc fitted on the Outer side of the 
gla^s flush with the rails and stiles, and 
fastened to them with brads. The 
doors are attached with butt binges. 

In making the desk dmir, a specially 
selected board should be used, as the 
finished appearance oi the desk will 
greatly depend on this. The ends and 
sides should be perfectly .'^quareil, and 
tire lower or hinge end cut beveled cor- 
re.'^pontling to the edge of the desk 
boanl. Butt iiiuges arc used to secure 
it in position, and hinged btackers or 
chains provided to support it when 
open. Wheel closed, it rests again nt a 
strip fastened to the lo%ver side of ilie 
bottom bookcase shelf. 

In arranging the pigeOnholc-H it i^^ 
best to have the inf 5 ide boartl.^^ rest on 
the dc-sh board, f-o that, when desired, 
the entire arrangement of the drawers 
and shelves may be withdrawn easily. 

Wlien thoroughly sand]>apcrcd and 
finished to taste, a servieealjle, Imndy 
and attractive piece of furniture is ob- 
tained, suitable for either office or 
home. ^Contributed by Jamts Gaffney, 
Chicago. 



Automatic Stop for Spnng-Eoller 
Curtains 

It frequently occurs, in adjusting 
Fipring- roller curtains, that the cord 
slip* tlirougb the hand and the curtain 
not only witids up to the top but con- 
tinues until the spring Eias spent its 
ff'T'ce, nnd tlic curtain and cor<l are 




rolled up out of readi. It is then neces- 
sary to use a chair, or stop] adder, to 
readjust it. All this trouble and annoy- 
ance can be avoided if a small hollow 
rubber Ijall is obtained, and holes 
purthed througli ;io it may be threaded 
on the curtain string, and tied dose to 
the ssick. SliouM the curtain sli]^ away 
with this attacbmenl, the ball will jam 
up agaicist tlie wdndow frame, prevent- 
ing In Filler w luffing up, — Contributed 
by T. B. Lambert, t'hicago. III. 



Spoon Attachment to Prevent Child 
from Using Left Hand 

To fits Courage a child from using a 
spoon in the left band, a projection was 
made of a piece of brass, filed into the 
shape sho^vn iii the illustration. After 
the projection was attached, tlie entire 
spoon Was plated. ‘This makes it im- 
possible to use the spoon in the left 
band, as the projection will prevent the 




Tilt litt Sj>«£iD (r^rq EntfriUE tht 

M[njth Whrn T^lccn in tli-e L«Et Hird 

bowl from erttririg the mouth. — Con- 
tributed by W. JL Hutchinson, Ham^ 
iltcm, t3ut. 
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A Comb Cleaner 

A very handy device for cleaning: 
combs can be made from a piece of 
spring sheet lirass.^ 4^ in. lon^ and 
about 3 in. wide. Notches are cut in 
the ends of the brass witli a hacksaw, 
making^ the projections as wide as the 




Tfat TwLitEd Wiiea Fiinn an EiccUeat EewL-ce fcir 
Ca^ninj! a 



saw cut. The brass is then bent into 
si] ape with a special clamp made for 
the purpose, which consists of three 
pieces oi wood, two being; cut to form 
a curved slot, then fastened to the 
third piece. The brass is sprung into 
the slot, and tlien fine wire is stretched 
between the ends in the notches. The 
wire should Ije very line aocj two 
strands twi.%ted together and run 
through the notches. 



Concealing the House Key 

The linie-honorei:t custom of con- 
ceaEiug the house key under the door 

mat, or in the 
letter box, when 
tlie family han 
not enough keys 
to go around, is 
So ivell know II 
that an unau- 
thorized person 
seeking to enter 
the house w'ould look in thest places 
first of all, 

A simple and effective hiding place 
for the key can i>e quickly and easily 
made with the aid of an auger and tivo 



pieces of tin. Pick out an obscure sec- 
tion of the porch railing, and in the 
edge of this bore a ^-in. hole, alniuL 
% in. deeper thadi the lenglli oi the 
key, Make a piece of tin into a cylin- 
der, the same length as the key, so that 
the latter will slii Ic easily into the hole. 
At One end of this cylinder solder a 
1-tn. disk of tin, wliicli will make it 
appear as in the illustration. 

If the key is placed in the cylinder 
and the latter pushed into the bole 
Until it -is flusli with the surface, it will 
scarcely be noticed by anyone rot in 
the secret, and by painting it the Same 
color as the railing it wdll become still 
more iticonspicuous. — ^Contributed by 
Frank L, Matter, Portland, f.>re. 



A Mysterious Watch 

A very interesting experiment may 
be made with the ordinary dollar 
watch in illustrating the law of the 

pendulum. 
A pendulum 
in. long will 
make GO one-way 
Swings per min- 
ute, the Jiumbcr 
of swings vary- 
ing inversely as 
the square root 
of the ! e It g t h. 
By actual eouiit 
it wa !5 found that the balance wheel o£ 
the watch in question made SIO one- 
way swings per minute, which is just 
4 times as fast as the 39-in, pendulum. 
Therefore, according to the foregoing 
law, a pendulum as long, or about 
in., would swing in uni. son with 
the wheel of the watch. The question 
then arise.s as to what would happen 
if the watch itself tvcrc suspended so as 
to swing as a penJulUni of the latter 
length, 'rhe experiment was made as 
illustrated, with the result that the 
watch keeps (.m Swinging continuously. 
The swing amounts to about % in., 
.and appears .so. vigorous that it is ai- 
ihoat incomprehensible that the small 
spring in a avatcli should be able to 
maintain- so much weight in continuous 
motion for hours. 
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Surfe.ce Mining for Gold 
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PART III — A;SSayit1g 




III order to form a pro|jtr composi- 
tion with the gold-bearing ore^ so it 
wlil readily ftise on the application of 
heat, certain dieitiicals and kad oxide, 
or lit liar gCj must be added, which will 
combine witli the ore, forming a molten 
slag- The kad oxide is reduced to 
lead, and forms an alloy wltli the gold 
and silver which sinks to the bottom 
of the crucible as soon as boiling of 
the slag ceases, 'J’he necessary com- 
position of the flux -varies with the 
character of the ore. A general lead 
rtns may be made aS follows t Scxlitini 
Incarljonate aiid potassium carboTiate, 
both four parts liy weigiit; powdcretl 
borax, tiro parts, and flour, one part. 
To tlik flux is added litharge in 
,amoiints depending on the character 
of the gangoe, or soil surrounding the 
gold. If this contains .sulpiiides or sul- 
phur, sev'cral iron nails are added and 
the donr is redoced ; if the g^mgue is 
siliceous and aeid, the flour Is increased. 
No one composition will work equally 
well for all ores, 

If adi assay ton of ore — grams 
— is to be used, a 30-gfam crucible 



T N making a fire assay of gold, a loore 
expensive and greater variety of 
tools is necessary than in ilic pros- 
pector's outfit or simple miring opera- 
tions, Great accuracy must he used in 
weighing the small amount of gold 
found in a sample, or serious errors will 
result. Jc is, therefore, necessary to 
have a very delicate balance — capable 
of measuring milligram — for weigh- 

ing tiny golil beads ; ,v coarser set mea.s- 
uring to several OLmce.s should be 
provided for weighing the crtished'Ore 
sample and slag-forming ingredients, 
Uesidcs these, tliere is needed a fur- 
tmee, or forge, for melting the ore, and 
other equipment suclt as crucibles., 
cupels, ore grinder, and chemicals. 

XVeigii oti't approximately JSd grams 
-“jy.ltiC to lie exact— or a1’>out jjue 
ounce of the ore. In the filial weigli- 
ing of the separated gold, every milli- 
gram vi^eiglit -will COrresprmd to one 
ounce per ton of the ore. For examjde, 
if a bead of gold w^eighs Sii milligrams, 
tlien.the ore value is ^5 ounces troy of 
gold per ton of 2,000 ]b. of ore. The 
amount of ore used in assaying (SfS.lljtj 
grams) is called an 
“assay ton” ; it is tlie 
amount which corre- 
sponds to one ton of the 
actual ore; and the pro- 
portion of g^>h| in one 
ton of ore would be tlie 
same as its proportion in 
the SJi.KSO grams usetl 
for the assay sample. 



The ThiIi H^etpoarj. 
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rtiiiat be proT^ided for the fusion. In 
practice the amonrt of ore i!> iisuEiUy 
cut down to one-lia(f assay ton^ mak- 
injj possible the use of a lO-f^ram cruci- 
bk. Where assays are tun in large 




baiclies and one assay ton of ore is 
used in each^ a £]>ecially large furnace 
would be requited for fiisuig the charge. 

When the Tnixturc is made and cotn- 
bined with the finely grcmncl ore, it is 
placed in a fire-clay crucible of suitable 
sizCj which is filletl to about twO-thirdS 
of its capacity. The crucible and charge 
is now ready for the furnace. This 
may be either open or "mu died l)Ut 
must produce an intense heat; coal is, 
therefore, generally used. For want 
of anything better, an ordinary blacfc- 
sinitli^s forge may he used, in whicli 
case the crucible should he put well 
down in the coals. A mufHe furnace, 
as illustrattui, l.s One in which the cruci- 
bles are placed in an inclosc<l fire-clay 
TmifHe, or oven, having an opening at 
one end only; the heat of tlie fire can 
only affect the crucibles and charge. 
The mtifile, or oven, M, is usually about 
S i[i. wide by 15 in. deep. Its open end 
nay be closed up by a fl re-day door 
in order to intrea.se the heat. The fire 
is built nn grates, P, tlie ashes falling 
into an ash pit, whence they are re- 
moved through the door. 'I he in ten- 
sity of burn nig is regiilatcd by a dam- 
per, Q. Furnaces using gasoline for 
fuel iosteatl of coal or coke are coming 
into favor rapidly, due to their com- 
pact rcs.s, light weight, portability, an<l 
ease of heat regulation. 

The miifflc should be reddiot before 



placing tlie crucibles in it. The fusion, 
f>r melting, will require from 20 to flit 
minute.*^, after which another 15 niiti- 
utes should be allowed to form a good^ 
fluid slag. If the boiling is too violent^ 
a small .amount of eommoTi salt may be 
added. If a charge has boiled over, 
the assay is not reliable and should be 
repeated. When the fusion is com- 
pleted, the erudbles should be removed 
from the furnace by niean.a of a pair of 
long tongs, and the fused charge is 
then poured out on a piece of cold iron 
or metal mold, mabiug stire that every- 
thing lias heeti removed by tapping 
the crucible lightly. In cooling, the 
molten lead will settle to the bottom of 
the slag acid may l>e easily separated 
from it when cold. This is uow the 



lead button and contains all the gold 
and .^lilver of the ore charge; it should 
be hammered into the shape of a cube 
anti is then ready for the process of 
cupel la tion, which consists iti evapo- 
rating a [id absorbing the lead in bone- 
ash cupels, the gold and silver remain- 
ing as a small bead. 

Cupels are small shallow cups, usu- 
ally about in. diameter and hi. 
high. They are made by mixing fine 




bone a.sh with water so it may be easily 
molded, then |daee[] in a cupel mold 
and formed by several blows on the 
die. If a large number arc to be made, 
eupcl-stamping m.'ichines can be bad 
which will turn out several hundred in 
an hour. The cupels should ]>e drlecl 
for about a week before using. 

'I'he cupel stiould be heated red-liot 
before placing the button in after 
which they should he placed in the 
muffle with the opening dosed un- 
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til cupell&tloti !‘wl]ich iss indi- 

cated by tlie fumes of lead oxide given 
off. The door is then opened to in- 
crcftHc oxidation ot the button. 'I’his 
gratlually disappears as the lead ox- 
idizes and is absorbed by the botie ash. 
Cupeling requires about 40 minutes. 

When it 1 h nearly tinlshed, bright 
colot-j? play over the surface oUhe bul- 
tou^ which will suddenly darken and 
then brighten again with a flash; cupcl- 
latlon is then complete, and the cupel 
should be withdrawn from tlie ntufille 
and allowed to cool slowly, to prevent 
spitting, or bursting, of fbc bead. It 
may cveiii be necessary to cover a large 
1»cad with a Itot cupel in order Lliat 
cooling may be slower. 

During cupeling it is very necessary 
to keep tlte temperature as uniform as 
possible. If the tecnpewiturc sLiomhl 
become too low, tlie button will 
‘“freeze,’’ that is, become covered tvilh 
a film of lead oxide whicli prevents 
further eixidatioo, and even ihougb 
it may be tliawed by placing it iit a 
hotter part of the mutHc or by placing 
a piece of charcoal on top of h, the final 
results are unreliable. 

The cupel bead of gold and silver is 
then ready for w'Cighlrg, It should 
1 . 1 C cleaned w'ith a hoc bru-^h and care- 
fully w'tigbeii on an accurate scale, 
registerhig to ^ milligram, or 

less. This weight is the total of silver 
and gold, and should be recorded as 
sueb- The two must then be parted so 
the true weight of each can be deter- 
mined. The l.->tad is put in a ^malL 
pored ain crucible and covered with a 
solution of one-third chemically pure 
nitric acid and two-tbirds distilled, eir 
pure, water, gently warmed on a hot 
plate. Bubbles will be given clfT .as the 
silver passes into solution; parting is 
complete when these cease. The gold 
remains as a black bead; the acid 
sliould be drained off, and the bead 
waslied in several changes of water, 
Sind filially dried on blotting paper, 
after which it may be brigbtcricd by 
beat. The gold may then be weighed 
very carefully and this final readiiig 
subtracted from the total weight, the 
difference being the amount of silver 



troy ounces of gold per ton ore of 
lb. For examples it frequently occurs 
that only one-half assay ton of ore. is 
used in the crucible; then, sujiposing 
the weight of the gold bead to be l.a 
milligrams, the value would be 1.5 -i- 
1.^ — ^1 oz. per ton of ore; exactly the 
.•same as though one assay ton of ore 
had been used in the crucible and three 
milligrams of gold tveighed in the bal- 
ance. 'Fhe money values of the gold 
and silver hi ounces, detei'miueil by 
weight, added together represent the 
value of the ore per ton, as assayed. 
If Jtlie gold as.sayed 1.5 milligrams per 
assay ton and its value were if 20 per 
ounce, it woiihl mean a value of gold in 
the ore of hnl X SO, or ifilO, The value 
of the silver shouhl lie figured the same 
way, and the combined values would 
be the actual value of the ore per ton. 

All assays atid operations should be 
carefully recorded, not only for one's 
own benefit and habits of w'ork but also 
for future reference. It is advisable to 
give all details of the assay, such as the 
owmer, assay number, dates, values of 
all metals, and process followed. 




PtrtLnE ths Silver (pom QSlJ *0 TTUH tUa WfllcltS 
OE £«6li m;^ be Dc-tenDiiacd 



in the Ore. The w'cights are recorded 
in inHligratiis, each of which is repre- 
sentative of ounces in troy weight per 
ton of ore. If the original charge of 
ore in the crucible was less than one 
assay ton — or Sy.LfiS milligrams — the 
determination can 
be made as fol- 
low-*^; 

Weiglit of but- 
ton in ml Hi grains 
-i- wciglit of ore in 
assay ton or frac- 
tion thereof = 
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A Table-Knife Sharpener 

The knife shstrpertr s^howiii can Ije 
easily made of two pieces of ihin wootlj 

siidi as c i a r- 
hox covers, 
aViOUt 3 uir wi^e 
and in. long, 
and two d i S’ 
carded salety- 
ra^or blatles of 
the heavier type. 
Lay the w o od 
pieces together 
and .saw a slot 
down t li c cen- 
ter for about 1 ^ 
in. Lay the two 
razor blades at an an^lo of about 3'’ 
or each side of tiie slot, as shown, 
faster thern to one of the hoards, and 
securely attach the other hoard over 
them. 

To sharpen a knife^ run it through 
the slot two or three times. The 
sharpener can be fastened witEi a hinge 
so that it win swing inside of tlie 
draivcr. Or bc)x, that the knives arc 
kept in, and it will always be reaily for 
use. — Coot rib utetl by Henry J. Marion, 
Pontiac, Mich. 

Raising and Lowering Curtam at a 
Distance 



To enable an invalid, or any other 
person, to easily raise and lower a ciir- 




A KibbdD Qr Tape AOichcC tp Ji CoTlbia RoIIef ta 
Jt a l>i4tBfK4 

tain from a position at a diistance from 
the window, a rilj!>on can be attached to 



the roller, at the center and on the inner 
side of the tnrLaiii, The ribbon may ex-^ 
tend across the room in line with the 
window^ and still operate the curtain as 
w ell as wdtli the regul.ir cord attached 
to tfie liottotn. If desirable to operate 
the curtain by a vertical pull, a flat pul- 
ley may be convenieiitly fastened to the 
ceiling or w^all, and the ribbon passed 
over it, or through a ring, as shown. 
This plan is especially adapted for 
show windows where the curtain string 
would otherwise mar the appearance, 
ancl be hard to gel at. — Coni rib utetl by 
L. E, Turiier, New York, N. Y. 



The Mystic Climbing Ring 

'J’he j)cr former hamjis out a waml 
for examination and borrows a Anger 

ring, lie ]vold>i 
the want! in his 
hand, point up- 
ward, and drops 
the ritig nn it, 
tlien ni a k c 
mesmeric passes 
over the xvaiid 
with the other, 
ami causes the 
ring to climb 
toward the top, 
stop at any place 
desired, pass 
backward, ami at last fall from the 
wand. The wand and ring are ex- 
amined again by the audience. 

To produce this little trick, the per- 
former must first provide hiiiisell with 
a round, black stick, atjout 11 in, long, 
a piece of JS’o. 60 black cotton threarl, 
about 18 in, long, and a small bit of 
beeswax. Tie one enti of the threatl 
to the top button on the coat and to 
the free end stirk the beeswax, whicli 
is stuck to the loiver button until ready 
for the trick. 

After the wand is returned, secretly 
stick the waxed eiid to tlie top of the 
wand, then drop the ring on it. Mov- 
ing the wand slightly from oner-elf will 
cause the ring to tnove upward, and 
relaxing it causes the ring to fall. In 
the final stage remove the thread and 
hard out the wand for examiuatlon. 
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Dies for Cutting Cardboard 

Ar iiieKpeiisiver yet very eflfinIcTit, die 
for cutting quantities of tin foil, sheet 
p;ipcr, and catdl?oard can be made 
from a fiteel rute suclt as used by 
printers. Procure a rule^ two poitils or 
about 7 ^ i]i. tliick, Vi^hich conies in li-ft. 
Icngtlis. The rule can be readily bent 
without annealing. Jbend it to tlic de- 
sired shajjc and solder, or wtitd, the end^ 
together. To give it rigidity, fil] in the 
s])ace with nietlerl lead to a depth of 
lialf the height of the die. 

Plaee the material to be cut against 
tEie die aii[l ]juh hoLli into a visUf [jr let- 
ter prc-ss. Apply pressure steadily iiii- 
tii the die lias cut through tlie last 
thickness of tlie mate rial. As many as 
2fV pieces can l>c placed and cut at one 
tin][^„ When cutting desi^n.-i fnr static 
niachioes, etc., from tin foil, tliis appli- 
ance does avi^ay with tlie tedious work 
of cutting one at a time, an^l then, too, 
they will all be uni form, In TliakiTig tEie 
coiinecLifin at tile eml.ti of the rule, be 
sure tliat they meet evenly and do not 
Isjt to TTiakc the joint. — Contributed by 
M. H. Gran holt, Long Beach, Cal. 



How to Make a Vacuum Pail 

As a substitute for a vacuum bottle 
a very' efficient pail can be made in tlie 
following tnannerr Procure a 1 -gal- 
si nip ]?ail for the outside and a 
si^e for the inside. Make a collar of 
tin, as shown, with projections ; l>end 
these down, itiside ami outside, lEieti 
solder the collar to tlie inside of tlic 
larger ]>ail, and the sinaller jjail to the 
Its side of the collar. Ee sure to make 
a perfectly air-tigEst joitit in the solder- 
ing, This gives a double wall wdth an 
air-tigEit space all around the imierpailj 
or opedttng, Ttf make vaeuimi covers 
lor tlie pails, take twm covers of each 
fiiKc and solder them togetlier* aa 
sEiown, 

To produce a vacuum, make a small 
hole in tlie metal forming the collar, 
also one in each cover. Put a fewf 
drops of water in each vacuum com- 
partment and set the parts on a heated 



sLiriace. When the stcarn c.scajjes, 
solder tlie holes. Tliisi will ]Jtoducc a 
partial vacuum in the space arountt the 




A Ti^'o-WaU P^il -with CcTEn Jn Wbich a PaitiaL 
Vacuum li Mode 

inner pail and in the cover.ci, 'J'his will 
make a very efiicienl vacuum pail. — 
Contributed by Joliu H. Spicer, Mag- 
nfdia, Ark. 



Iroulng Board ior Use on a Table 

A bandy ironing board for use nu 
kitciten or dining-table top is inadc 
w'ith a cleat to keep it from moving 
across Llie table lop^ Tlie cleat, which 
is 1^0 or 53 in. wide, is fastened to the 
board with screws. If desired, Llie 
board can be made l[nniovaEde as' the 
tahEe top by j'jutting another cleat at 
one cud, so thnt the tivo cleats will 




A CLf'.it to the IfiiSEr].idr of #[t IforinE' 

BOSfa It DU tliic T:i 1 ]Ie Top 

hold agslir-st one side and one edge of 
the table lop. — Contributed by IT. S. 
Craig, Rush ford, Minn, 
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INTERESTING NEW PATENTS 

COMBINED ELECT holier AHD TEL& 
PUpWE COVER {Kijf. 1,)— The boje ai th( det- 
irtdiEr ix halFaw nntj bEi in !he fartn iff a re- 

fw the 1ek|»]icifie. Ii Ja equifvf^l with 
hirijTbL dMiri^ ji>_ ihin the lelr-vlione :i ea.uly rs-- 
FTieiireJ, cr in tuLircly cDjiccalei.'i it in in the 

^i-etiuade «ikil Lite ifiWu arc citned. 

METHOO OP ftEMOVIHG ST40W FROM 
CITV BTKCETS (Fijr. iJ)— Tlie Tejitiin- m| Lhiji 
i.nvenlinrt k ih-c jifcviKkn ■fri JeSjdinff irom 

the ntreel tO' a lenrer nr nthee crniHinit, A'KTw 
tj(i»k bluFvdyil dttwn llie ski'tiit; duelt ol the xid^ 
As the snaw ii ihoveled incci rlic: newer h id- nnnhed 
iiwfiy wptli W31-I.T iorcfil intD ilie newer ihTDi^h ike 
p-ipes Lil the veriical (orriliLk -At ihi- -center. 

DEFLECTOR AHD DIUMER FOR AUTD< 
MOBILE HEADLIGHT {Fi^. ID—Thin dtnple 
device cnnuAin nf nn chinny plale |irv4Ctd. vet- 
tkO'Ey 3n fremt cf the hGadlisht. Wli-i-it iliy edfl-e 
ii tamed (ownr-iL llie 1inw|j m fini |ifl:lit _in iTirywri 
alicA'I,. 3 ti<L irliGn it ii triTiml with the iiiite 
■ he lamp, I he lijihi K diitimcrt. Tlic ripht in thrtfwn 
lei eilhi-T nide iA the road. Ly taming the plate at 
an onyle. 

COMBINED SHOEHOKW AMD BDTTOH 
HOOK <PiE- 4> — Tfac hook is hiaeeit e« ilic hnriL 
n-esr one eitil: ni> (htit Lt nlc--!|y >nli1t«| bi'ieV i>iit 
of the Ufa/ nr cidendeil Enr line. ClipA nre previdcil 
for hukllittf ( 111 ?' hortl{ in. *-iiiiiT pMitk^i. 

IEN|FB^ gHARPENKR ( fic, JJ — This- deTieo 
emini^tn nnitply oi n. Iiaic, d.c«.iKned to be necuiely 
ineibiteil oni n. (ahlr, eiiS wlikh is a nlAndard nplil 
into iwn armn at the io[i. Ir recenxnn on Oic 
ItiOGV 1*0fH i?f lIlK stfti*, urni Ihoir jHiieiimi, arc 
innuiited alirnnive platei, and Iheic are ploo^ at 
sueh aii miffle iIidi the frfljHer *nt[lc bs iriren to tlic 
cdjr^ of the blade when it ii drawn telwecn ihcm. 

FHOST-FROOF FOX FOR WATER PIPES 
fFiR. — The rcDiui'e of this boa :iy the Arrsna^- 

itiftil li-jf wlildi |lic air in kept itii eorintan-t drcula' 
lipii no that Ibe cold air at the loft is consEsnit^ 
ditiplflijed by |kc wfirnirr aii at Ike l»4t-(Hn. .'^t me 

side oi ilie hox is a. Iiy-|'inxg wliich opens Into Ibe 
l:o:e ul ton and hoEtoni. Ax tke warm air Abccurt'C 
jli-rnuifk (he liy-iutBB (he cold sir ti d'firlaeed and. 
tlesccnflln Ifirangk the main chnmttcr- 

DDDR HOLDER TFEe T)— One of (he 1i«1 
fejKEjrey a1*0d( (h>i) ilooi hcildicr in i1x nimpEieily. It 
eonnritx nimply of a plate piretnd te (lie d(K!T ailH 
eon(T0l1ed by a teiinron nprinir. One end at the 
pLntc io provideil with .s fioor'cnKAKLit); Rarfact^ 
wbile the ether in formed into ii prono that projeclx 
nearly at Ttjht An fries to i hc doot. Ttic TeEntinri flf 
(he npr>ny and irivod in nuch that when the holder 
tFi ckanKevI Irom one poxilioit th ike otlter, (hr 
sprinjc nwinj;! past (lie pivot and holds the plntc 
iib ike new |iOKition. Tke proit^ rlrsk^oeil (n en. 
KaEV the nprine and pn-vrnt the upper ciiti of the 
plfiic ftom beiikft palled aitainitt ike nnor whin (he 
holder is relettned. 

UNDERTOW indicator £Fba, »)— Jn (Ids 
ajiparateiSi xvliidi in evidently intended for pxe at 
liAikinjy henchei, x is se( fiiiftlnif whin art ««- 

deiEow ti runninfi A xuLnaerired plaie is xei oeii 
fiijirt the Klkwe Iat enoiijjh (p ' he nflTccicsI liy Ihc 
uitilertow. This plate ix ordinarily held uprii^kt hy 
n. sprini;. XVhen it in delkcdil oaLwtirtl it oduates 
ni^'chniUCS.I tiriil eleotricat conEieetbonj. ihRi nut Ihc 
panir lOi rinRirtR'. 

FENCE POST fh'iff. B) — This port i« inaile of 
fitrtl mil I is Hilnijflr in fonn. TIig jriroiijTi si |he 
bottom are lor the purpose of anckortai; Lt seeucely 
(O iIm; uiniind. 

MUSILE SUPPORT FOR GUM fFiy. W\ 
Americaa patent to Frenchmer) — Thi* itt s plan, 
for wvlnir the bnyertfj ncsihhsed for nopportinfr ihr 
muzzle of ihe pnn. For thin purpose a Icr (i 
pivote^l Erj (Me tcalihnrd, sncl a luv Aihf curved. Anh 
art prLvvtdCil for allachinif Iks fctbbBfJ ti> the irun 
hserfL 
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EKASING ATTACHMEMT PQR TYPE. 
WRITER (Fig, 11>— With lhia jHachmcHt tlr* 
eraser is permnurnl ly -mciiittltd on llinJ t/p 5 wrLter 
nrd Is- iV|iFrA.itid lij^ a. Itry iti n-ii up-nnd-dn-tvib direc- 
tim. The crastiT is ca.Trr«l on lllr eti<l - 0 -C 3, 
arm wlticll Is u'OrlieEj (.lirnugli: a Irrer-aDiIJiRlc me- 
ciiRni^m b/ n. lever mouiiLud ooi Llie sULe bf l1ie 
typtwrilfT.. 

5AMITARY BREAD RCARD (Fi^. ri.)— Tlit 
[lurrioit 4 >f tibij. duveutiodi I 9 tn provide a fresli 
surfjjce of paper each lime bread is kneaileJ, Tll>^ 
t'ni'vr £1 tar^»rdl In 0. roM al [be fnd >>{ ibr baapdT 
biliere [bere ii^ aImt mcana foe elamping' aod tearins 
Ihe paper. At llie Oppi>abte ubd are (Isnnpf' Ept 
holdEnu [lie pajuT in place ovee (be hoiud. 

MOTOR-ORIVEH sled IS: Amerlcnn 

^<aten.[ to a Geimari) — The Eeature oJ this- iciv-rtillvn 
ap I be ['liiai BTr tchI^j, U hTl ii jf ]Hri[RC^d eridu lot en.. 
fajcjnir [be annw or ice, wbicb arc aherciateLy tlinisc 
downward anti rTarwa.ru), Ttirte rtuls are Ciprfi*[«l 
hy 4 t eraiik E<li.ib^t,, vvhkh En timn I 4 . driven by the 

Titotur. 

SILO WITH HINGED EOOR (Fiflt UJ— The 
jT 0 i>f (T liemisitfieracal in Eorm and eemaifits oE (.wo 
scetions carried <»i tdiaEts Iha: pTojjeci from o|mo- 
site ajdvB of lire ailc.^ as altown. Onfl aectTon nl* 
itbEiL.de |hc other,. that a tl^ht roof L& prarided 
wbeo the bTcttani arc cloKtL When the srClJoiia 
are slvWnB' hack and JijwriwBfil, nncibhtriiotcd nocess 
to the inleriDr of the lilo is prtyvideiL 

ATTACHMENT FOB PHONOGEIAPH (Fiff. 
Iu> — In this attacbment tii« jeirel ptAikt that ybOrhs 
In [be grioove of the rectird la mminled an a flex- 
ible arm,, an arraPuemvnt dnitfircJ to Virr>.'enl 
on the Ttrtiril, l?y ^diuKtln^ Ibo eniietorweiebt 
carried, at (be opirosite end of the attavbitlent live 
pressurt o£ IhtJ peii.tl.t Oil tbo ■recijfil may he varied, 
brlth * correspiHiding variation in the inttbisity ol 
the tone. 

EETEKEIBLE SUITCASE (Flj^. 1C)— The IwE. 
tom is hinged to both of the abies in^KAd of beieg 
rlifld, Ih tbv liBual ji-nietKC. With tbii arraafte- 
ment the suitcase Lies flat nben o(>«rtH:'il, 

PEBAIR: ATTACHMENT FOR VEHICLE 

SPRINGS f'Fia. It] — Tlds JevitSe CQHlista oE a 
rigid rl^t^ iiia.t carb easily be i;ecuretL to the siirlnjr 
to bridge the orach or bre^h. It b bbted id place: 
Ity meftns. of hoEts ihat extend down each side oE 
the SDring-. as shOwri, and cfLfiagft elaiepliLg jiIrIcb 
]i]qc«i 1 uader (he r^prlng. 

HLOWGUN WITH AMMUNITION MAGA- 
ZINE i Eif. IB) — Ibe blpvrguri ifl ijf Ad (yrdEiiarjf 
tjrpg'. nnd bfl equipped, with a laagaiiue, which is 
mounted oa top ij.f (he blrfcl SO 1b*t it tan tniily 
Iri: flliii bade nod Eeiih. The barrel forms the bot- 
tom nf the magazine. In tbe Uarrel is an Openinrg 
jmt larjpe ericiuglL tq^ ailablt^ one of (be projeotLIes, 
and a ^esh charge is fed into (hr ypin sfrVipEy by 
shdlnE' (hr nMSASiibe (orwaril over this ojiening. 

DEVICE FOE CHECK IN □ MILJSAGE OF 

automobile Tires CPiB. ll?>— Thia dtvl« 

IbBS recenlly been invented Edv enabling a manu- 
fac-tunrr to dEtiyminr wbellicr or in» a Utr Ilbh 
lived up to its guiranlec. Ic cunsists oE a mejal 
tube wbreh is imbedded in (he bend v..bfn the (ire 
is made. One -(nil of the (u^jr is -ePnaed^ while llw 
OLbec it thrtail<-i1 I 4 re civc a gtJtta-percbB pLuf. 
faside the tulw is a welubl en.uipprEd w(tlL_ a i^iiltcil 
sbanlc' projecting' towara the plug, while ia she end 
oirpositc tile i'Iuk is a nietaJ liiH, At tath re»n- 
tution of the u'licel (ht ball bnt falls Dgainst the end 
oE tile t-ibe and (lien auajilst the wdgitt, driving tlic 
poinierl slLnnlc a slight distance ineo (be plujc. The 
mitePBP that the t"re b*n (J'aveled tan he iletmssniiied 
by flic distance (he poiDt Isos penetrated into the 
pJuB, 

LEMON SQUEEZER (Fig. 20)— The iuUTCBl- 
tilg fratdru of rlLhii device 1:|I die niieTalJoik pf (be 
perEoralEd hinced iKJdimi. Wlille the lemun Ls 
btISjj ailUtMcd. (hi^ hot(om ig drawn up elioae. per- 
TolttiaB only ihe inite to faeapv. W'itli the ban-die 
drawn hiieh, the battoiis drntpii so that the pcelLaf 
eon. be thrust out. 
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MECHANICS 



CONCRETE RESIDENCE BUILT AT SMALL COST 




CUPBOAPP 



BathIH 



Kitchen 

ll-6"X 1 7k? 



Livihc Room 
i 5 '-o"x 17 -t 



Chamber 

II^ 6 ’X ■S-O 



Hall 



j- - 



HOTAIB BECI5TFB5 



Chamber 

lS- 0 "x 1 3 ’" 6 



j. 1. PD&iL, mnHnx^, pvvPdiQi tt 



nri({inaL[y as s. cheaply built for workmen in the mininf^ dEatricta 

of Petinsylvania, this hcaae la ^apted as well to tbe needs of any owner of small 
meana^ especial Lv for a suburban location, who deairea to build a amatl h.cnne of permanent 
conatrooticn. Tne houa? is of poUred eoncrcte, a simple and t|Uick method of OonstrOtitiOn, 
and ia estimated to coat J1.40O. Tho extorJot is what Is known «s ** rough cast,'" In the 
interior, tbc walla and eeiline^ are of p1oat«r laid on metal lath, the lath being ao ajiplied 
aa to leave an air space for insulation against haat, cold, and moisture. The house ia equipped 
with modem conveniencea^ and in spite of its amall door plan, the arrangement ia convenient 
and the roome are of EuiBcient size for comfort,. An intereeting feature that ie made posaibEe 
by the room arrangement is the heating system, there being only one hot-air duct^ This is 
cast in the chimney and is provided with a register for ooch of the rooms except the bath- 
room, whleh must DO boatod from the hall. Built into Ibo chimney at thosidoof the register 
in the living room is a flrepEafle, The kitchen is provided with a cupboard of ample eiae, 
while one of the bedrooms has a large closet and the other a built-in wardrobe. The front 
porch and steps, like the remainder of the house, are built of concrete. 



I N accordance ‘wlOi, the edJ^crtal poUcy cf tbl^ iDB^aziae ne^cr to accept compeDiati-on jq gTiy 

for vrli.i( appetiFi esf rradinv ])4.||e¥. tfi4 «.lBe t4 ill •p.puratut trt Aaiiii luy m art □bLIgvd 

OEndt llir □nine of tke maker ikt uio itJler of an^ articlt deacribe^ TUi LaFodmillon, kow^N, io. ]tT{kt 
on A]« and will luTPlilbed Irre, tty »4dTt4J|jns aucEa's of loigcuutloq, F«pi|[ir HlthaaiCB Ma^uiot, 
Oiieiev^ I Editor.] 
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for this ALADDIN 

'Bunqelow /lir.^byiyismoe' 




North American Construction Co. 

i« fhi £TiNs in Mirhieejir Flon'da, LouJrlana, OTfacir\ I/, if. A, T^uwU'ii, VafiAMiucrK Ccn. 

292 Aladdin Avenue Bay City, Michigan 




POPULAR MECHANICS ADVERTISING SECTION 



lOil 




FREE— A Uve-Wire 

One cf fhe ifreateat sloTiB ffli Ijm'H- ever ■writtefi. A reaJ 
e cciflluswe, TfJia aJI alwui; h(j?r Frpjik Hcinniy 
invented the "Tay That Made A MiLILon Dcllars." Other 
boys ®ey Ifs live flnvqst (tnjy fver fpmI ; ys«']l wWi it 
were twice as limt!. It. ^ust the bonis f nr bn^ who wbjiI 
to Start Eometluns’-’' Tbi* tine Hbrv, with tuU iofonnBfirai 



AIECCANO 



Builds All Kinds of Models 



Easier, Quicker and Better 





fiOF5— you can build any kind of a mtidel you want to with MECCANO- Small 
or large, simple or complicated ones ; big, sturdy toys that it's real fun to play with. 
You can have moi'c sport; yoM ?an.buj]d mcciiBJiicallyccii'tooc modcla easier, and beLief, 
MECCANO Hiftters ai^ r^^y To use; atnongand rigid. Every pafi is inLer-chansrc-iible ; ihe equE^sKatit 
holes in MECCANO pares allow unlimited inteochfinge^Ability; you 

can Use OStb psft in &oy w.iy ynu want to. MECCANO has nvort and better 
parts, loo; jlsug!«d and geclor platea, bent strips, flat Strips, brass gears; wheels 
and pul leys, couplings and cranlta. Lots of fine pflJO you won’t find elsewhero. 

MECCANO is the original and leader of them all. 

MECCANO is Sold by AU Dealers 

Ho, O. . $1 .on ' No. Sx wiCh Electric Motet 

Ho. 1 a.OP Ho. 3 a.oo 

No. lx witli EJectriaMetoF 3.00 . Ho. Si with Electric. MoIof T.SO 

Hn, E . ADC ! Nn.* Siitibsi Motor Free 10. on 

Tounj In '■enter's AcfewnirT Oi+tifli JEJlO 
OthcTS al tt4.D4, fla.tKI asd 339.04 



10,000 Models 

•V.-CUC entered in iHe ladj' prisj 

Just think oC all ike 

didamlliE ^iniis MECCANO 
mates. Get AH Enlrn 
hlsiatsir anv' store that 

sells MEC^XO and 
fnticF a in our 

$1,000 Priie 

Contest 

NOW 



BOYS! 
Get Busy 
with MECCANO 






POPULAR MECHANICS ADVERTISINIj SECTION 
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Story for Boys— FREE 



ubfiqjt MtOJAJh'CJ J.Ln asepHTaic c-ataloguc shetfO strtt Fic* 
ta ^4HJ. juaL Acnd live CIl) ba^' 
friiH 4c in 

ituMp* ti> Phkir pmiBHCi and 
Scad THm*4 

MECCANO COMPANY 

RuGin 15, 71 West aa«l York City 



□ya- 



AIECCANO 



Makes Fine Working Models 
The Ones You Like to Play With 

M YS— You can build real working modeb with MECCAKO ; high towers ^^ith 
electric elevaUl^&^ derricks that hoist heavy loads* cranes that swing them around, 
bridges that open and close, steam shovels that you can dig with. You can work 
them all with the MECCANO Electric Motor, 




See MECCANO at your dealer’s. Look at the fine outfits. See all thenewrim- 
provements and the dandy pans you get. Look at MECCANO now''— but be sure 
it’s MECCANO because there isav't anything just the same. 

And sa^f Boys, if you want to read a story send the 
coupon above and get Frank Hornby’s book! 



BOYS— This is the MECCANO 
Gear-and-Shaf t Drive Electric Motor 



The moEt powerfol it>y electric inotoT made; will lift 30 pounds, ConnecO. 
direct to models, rutig by gear wheels— no twit to slip. Motor stMiwn here 
has starting, rcveraicig and stopping control. Included iit outfit Ko. 3i 
(S7.50). Sold separate for $3.00. £.atue motor, without contra! 
with feu’er geara, included in outAtsNo, I^ (£3.00) and No. 
?}[ ($5 .CH})l Sold separate fur $1.^. 



Build Moduli, like 
thcM And hav« 
■omc r(£i/ funi 



boys/2;J 1 

MECCANO for Christmas! 
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A Practical Christmas Gift r? 



Chri$tina& Ev* will be a mighty good time to put a 
vacupin cleaner io ywr honae. You know that no other 
pf eatnt can ease home duties like it can. Vacuum cleaners 
are nowadays ju&t aa necessary as electric lights — no 
home is truly modem without One. Many types have 
been invented, but we believe our Nor 11 



Western Etectrh 

Vacuum Cleaner 



is the- most proctioa] for U9». Tti? convenEsirK httridl^t on which 

to hang ep ihe machEne when tvotin use, the suFpty switch^thc pnwnr- 
Iij] We^t»rn Ekdric molnr, 1>i9 EriAnjifiMllr dc=iifnM3 Eati— ail cen- 
trihrilQ to maif-e this Nn. i] vacuum cleaner InuSt EflfLdeni. The fact 
that it hcara the We;;tcrn ILlrL-trU: name Ee abeoLute guarantee 

mEL-hanicAl exccllcniic. 

Price, $32,50, includin^f extenrion noeile for flkanmg undei furni- 
ture. Write for hriCiltlat, ''' Tha H-nmo ftamtaiy.'' AdtlriiSB' OUr 
ncorciit ftuaitc, p^lrinf^ for hoolclcl ISTd. {J-AW. 

WESTERN ELECTRIC COMPANY 



4G3 West Street,. New York City 

HouMi bt AILPrlr,«l|M3CLli(:i.cf thd U. S, «ndCsii*JK 
rqUlPMEHT FDR EVERT ELECTRICAL NEED 





BERE Ym ARE. SOTS 



imlhTllte 
D-l I'DXT 

I'p^H'lpi I- I'MV'CiU “A ilk Mcir* L*: ra ch« bpfl. cd 
hvir ^'1 err I^PC ^ cliwr kink ir li. All yru. 
liii-e 10 'Id ri liM|h,— piKi,' -Clr-Hrirll'a ^IH 

^"■h llir joli ^I'lirlliiii fc 1^0 nrcp'ii ol ■‘at^r 
0vcr I'hc liiLrEjaotlTC i*wc. Ji inuiii Crml- 

lake oth. L'lrtkr «ou L-xixir and £«jI jmiT 
4r>n-1^ 3%1rp II:. iKiviy [rCUilFa ahH llnojlzu 

t<'lh * r 7r> 1 '■h>r Inr J^.00, jS 

l:Eii liiLxrriiu ired ■'ilh d"crr fL.n< vrilcr. 

SUPPIY Vt., 91 8 UpUa SJ„ 5 l PrL Hn. 



EAETHQUAKErPKOOF HOSPITAL IH SAN 
SALVADOR Thfr ^llJlr^l!L rO'i^i which very 
□L''[nFn<in in t"an t'alrndor ncc isLl:i1c verj' »1l.|^taT1 Lial 
^rjr^hl riiL'-i i^H, |,i^I,| 3,^ tkiiild'C^i^, Ti<r iiJicfoTiAl 

tiDFikital. which •/•i.i. driiFitriif id witbstAnri. tho ^c^'r^t'lt 
Bhtftlifl, _iu built oi nliili.-s l.inlKil lia * 

'ii.r4iuijl',[-hriin fr^iinewnrl: whih- rht fnrvi ia nf .cinrriiMiitrif 

IrCn. A li.»ndfi(niiL clniTch i^illi :v,-o IfltI I'lrej'St'tf T'n3li>ne 
nhc M.me eencTal dciijini uith ihc arlrlitinii of maoli cor- 
nice work. 





&ma1I Engines 



Our ’.^K t ard ] !a H, P. rr.nsolLTn; Rnjjnen fjjr’ 
Fiimt acid Shop arc tbc beat antud enifinci. 

SIEVERIROPP STARTER 

|ia «jPiT CTAHTCPr m nme ciini 

93lEFT>ed tHi trial. iMd lllEptM MW IHlati'a -Mb 
Englaa. Cb,^ t£ !4. 1 1lh Rvilirii Wli. 




^dtET^RAY INK-yOP^ 



liti»t jhliyHicnarie lirtw iidvi^e Hwh-Frenueiicy ImbiMnitg to nfn Jiealtli ditMl ctrcnkcllv. Jiiaaiiflt rtu] 
^lo^t- cHirienb form of medical cIccIfJc thulmflntL. Pkn,m,rtA<i cLTH-uIntlon. SlLmlnatej. nil painB and 
achiCB. WriCf for ,Air^ r,Hi4r ,^n II 144 H,D VtOLETTA G^INE-^HATT^R th„UHBn[lH of tutl- 

Itioniala. Tfaifl ioEtruniHit cr^oiscd Vv pbirurUiiiB cvcT^'wbcrc. Abcurtutcly Dofe aaii uucraaLCeJ, 

WrHa Nnw-hir Qur lO Chav FraalCrlal RHaa. t^i-nit ^iir n.am;i anJ nu h liittAir I'lf tkCVd.4>BtiL ¥07 

(.iriikiTF oE our Ilniit^jH 1# dnj frtr trtnl oth-r. A l'iuuIc tiwtnirjnt pnwi^t {.hr Ta li»i .n| {1iia JuiArviiL.Bu'L. hla 
obLKBtfolLC WrIUi L4du... AAENVa t UHiTED TPRAtTOflT STILL «PEH. B1Q PUDHTE. WprrC CUKH- 

BL£AnON-DUNN CO-, 203 Mo. Ftftli Ave., Dvpt. B. Chica^Op HL 
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Business is booming! 

Diiyton, OhiOo 

Merchants everywhere tell our 800 saleBmen that bu&ineas 
is booming, 

Fortners have had two record etaps, at big prices, with 
big demand at /lome and abroad* 

Stocks of manufactured material are short, and labor is 
in great demcrnd. 

£jepor/s largely eicceed imports. 

Factories are busy, many working overtime* 

Mare freight cars are needed, ajrtd steamers are taxed to 
capacity. 

People are living better, and spending their money more 
freely. 

This country has the best money in the world, and more 
of it than eiier j&efore^i 

5ifcA a com6modojt of favorable circumstances never has 
occurred before, and probably Will rteHer occur again. 

Billions of dollars are passing over the merchants* counters* 

The people who spend this money want the best service. 

They demand it in all kinds of stares, from the smallest to 
the largest. 

They get it in sfores which use our up-fo-dafe Cash 
Registers, which quicken service, stop mistakes, safisi^ 
customers, and mcreose proFts. 

Over a million merchants have proved our Cash Registers 
to be a business necessity. 



[Signf^ 

Writ* /ffr baohitt iif 
fliational Cawb RegimicT Cot 
Dalton, OAiDj 





lTfjiei>9n Ponuiar 
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Bauscb”![o ,mb BALOPTICON 



ilmrfi aAui 

jAr 

— TIDTJuIT 

arrJ ham- 



paid^llWii '4 
■ 1 / JAe_AdF 

■jiipH 

lic^r 



^ a ij 

Type like 
this — ■ 
not like 
eiiiJ 









The pleiisure and irtstruclion which the 
ear gets from the talking machine, the 
eye gets from pictures and Other objects 
shown by the 

HOME BALOPTICON 

made pnmanly as a ptojectoi' of post 
cards, photographs, and various objects^ 

Special &a&~fdliid Mazda ferm.p 

wilK of^jc;;<Uy ccHTEctcd mirror E^ves an ilbnU' 
natir>n sUpcno-r to aciytking heretofcie olfeted, 
attaching lo ordinary Urnp socltct. 
i|N>iiiflt|i:, pttfciclly rate -bdiI limplE edauq^ Idt anf 
FitlEd m'ilIl higti-gTAde ackramaJlLc Ieju, 
pvin« wetl-dEfirnJ pdoMir** ilrip lu (tiS conuETK IdsBl 
equiprnEDt for cJuIm ord ithsII cfiiMfOOBfiE, WeLI LItt 
horns — Dnt a. loj. 

Piicc Fiir Hnnw EsIopliMn icoMplefle far lire prwjccliorji 
d part cBjdi, iiKludioj; tiJumitHim «x)4l«l Krtcfi, ftnJy 
SB'Bi floirtby optics! and pliato^papltic iiifipljr dmlcr*- 
OlliEf modELi- to [HEEl any CEqunrEmEDt, iSti anct up, 

Wfitr/ifr ™r boeifSei F^{n—■^lrtd btiteF^' 

Bausch Ipmb Optical ®* 

SM ai, wiui aTflirr it 0 CH» 7 in, «, v. 




Enlargements 

Girt ^011 Ihc 
rrsullS from 
Glm, 

Wc- da oitlj (lie very 

tKBt work, unnii ihrE 

betst d mJitEridl;; and 
(]|« inOiC ek Li I! 11 ] 
WDrlfTTiEn. Poorwiaft 
is f^tptnairvft flt 0 ny 

prioE. 

For $ 1«00 



iWedltnvalirsaa t]HTi;aiiiii,'li.-ET!lB.ni™icu[. b]A('lc«U'l wliSt* 
nr KT^I -01 i r^ptili nmnnEHL ■nil hiirbd T-niJiuct'Erli Nn DEirai 

o( any blniL F<Hbiic 0 i im nixid. Ki-iiil JriT fAre Urrt. Flinni 

iDc p*r rn^U h-InHa 4 f ^Hd 

JACELSON £ SEMHELMETER, 1(iS. WaSaaliJIri^CUuQo.lIU 

llnMiha*. W 1 «. Pbu 4 *[>». Ca(j < 4 nti Oil, 

*SLND TO OUR KELUICST STORE 1 




BOOK of BUNGALOWS 

TlKpIcki^f I.WiintLlSrHllruldmllOiili^ H'iii|ira liVM*,«Vlll 

EEfLilCeUSlLl' biiUE EiiEl:-MMfe E-Ti ill CCQLlLTied Id FTt-V 

BUNGALOW BOOK Dc Lu» EEJSiJon nf) 

T'll^ IlfEcH ^MCluSl v6 BuiipnSOVp jpUtliih td I 

r ■III i+td 14 bh^'4ti4 biiynjicT^ SSli04 ^ Ftal^id 

Thil L^Ok ■.rntiiiii >turlnp nt'CrMC vwn Jn1i rli.'T 

^Icnp lli.Hir tlicBTb. hLc€ ul nH<DS!, acL'j^ E-»t ca cofikinif IIud, nnd nlcA!-^ 
iBirHq aniL ■iig' 2 ^Tllcciii nn IS’jnf^ikiv hoflrllnf 'Aiiim b-y »n i‘xuFn. ]t«- 
i:«F qrniiL 9 iH i^'a Ib^hV. t.v'b II nin ui -^vr^iiirr- 

‘ 9 f-bd chKk. inorrcy kmdiw « nainji'f. A iriitll^ look l■.•l' M ctiiiii 
^ JUD FOW!, Tk gtetfAm pAThiEiii, H ^ axmi.VACT^ 



ITiiijiJE •anicinfl' runirttfricdi ii Lhh.i iii [.'i'l‘iLfl-£l-E^<-ljlfp 
Alfiii'iffc, ii'i ilif" ^rnii'cS oj vg'libo!^ ar^' oLlcn Jcri^nrl ircrJIcinE 
1‘Dllloi, ni^nnlEy rnrlly filled. The □alivK o( ihc irrrl- 
[iirj,- Iiiitw with iht I he rncdiririC ubed in hi* 

lait illiM'ia. 



Runs on Alcohol 

It Go»| of Uoa than k an Hour 

nKTvJierr irrJifiiMt ctcrtFlolitir, 1 ‘jjrSiiH't. lt tuL. 
(CTLIM. isui.'tcrb r.h 3 ia*r FiuriiCiia. 1 ^-ln.rJi blHikn, 

A 1 IJIUI iil> 1 v iRil U~j bmirLcLK. linlk^li-l^ A liivv^-n 
L^mfihxl . Pcnni |ih rlri'l iTi'ry,, Thi? cd^El ll-bl bn^ 
larilj hraen! M nViT Tn*nnlkcE<jrc 4 bC- 

r^irdLnx tin thc itirfhca of tfaD EtlfOliU^b* aiiiJ 
nrHl?r ali ■LLn 3 >'t ajjil itcrMtiaL iUE^vlahm, 

K«ai» CppI 

} a IB Ciah trllh tlTdar 

Ulu Eb«t 2 e Ndcf, IZ 2 K. Itffeitio SL^ Clik^ 




rtinsten 

Pf^sCash for FURS 

Prices Kigtier This Year 

W# Mmi*y 1 m Ti 4 p«bht life. 44 »x^ ulii 

UuuLrhE, fiix, VIE:, 'bCiil l^iiM furu — VO* 

Lviirk yniii liciir. 

Funs-taa ibiimal i^iiLTnphiM'il ^ Itiplhuiu 

^\-iiiT rifti'h 1 ¥J i^iM*E^n p-irtpiiWi Thf- ' 
■|*fl Perfict ftpr>pk#r "i*ia'"'J«tf^'TOi Dflt.'" I'rl.pi' 
flTaCI : 1 >fah-nl !M.^ ril'UEh mto. Ui 34 J| RUuJ- 

■ nl 4 fr ’3 'Mil.aHfu^ir? l*^ uiailu*j IjBL'k. YWbpv M 
factiHrv piiCrflBp 

IhhiIch rv]H miiiwb^K: bijMi'i^ 

^arno — <w|iplr T»llii 

Iwy. vJicir. whew !■' cr«is im'“' tJ> 11 m- 

FHI rfi II 3 I -1 rJiLlrth .1 lin 1 VI 1 1 mid l(vh fur niirKvt IT- 

r-r'-rLr^ i-lili'|ji iipc iHi:*- iLli'l Lri|: thXA FBCS. — Wd-(# 

Wb- bn iiEifaa ami fun fnr umtiprirb^a AfHl ftErfflOntl, 

FUNSTCN BROS . A: CD., 3 Jt FraAD ST. LOtti:^. MO. 




PJtme .Uraftos FCHprefnr TTfnluJiH'ni 







H ave you ever seen a private ^rage in which were combined 
harmoniously the features of Reality, Service and Economy ? 

Here is one, 

IT HAS BRAVTY, because it fits into the surroundings — it is 
a pirrt o^ the home premises; because it has the graceful lines 
and Homey” appearance tliat only a wood structure can have* 

IT GIVES SERVIC fit because^ built of wood, it is JrJ^r and 
wrfrwfr in wet, cold weather than any metal, concrete, or brick 
structure possibly can be; and because the wood used — 

Southern Yellow Pine 

"The Wood of Service” 

is the strongest, toughest and most duratde wood adapEcd to such 
use — good for a lifetime. 

IT IS ECONOMICAL^ because a diorouehEj^ saiistaciory wood garage costs less 
than a siniiliir structure^ — inferior for the porpcise — of metal, concrete or hrick; and 
because SOUTHERN YELLOW TINE, th« bc.^t wood for such use, costs less than 
nny other wood of any tiling like its high quality, f - - 



I5UTLD FOR SERVICE AND ECONOMY 
WITH SOUTHERN YELLOW PINE, 
and at the saiuic time embellish, instead of 
disfigure, your home grounds, 

Wr Ksvf die nhi'-hi test's woTkihf; plang. lumber hill anil 
rnsi eatluLLirii for this garsEC. J’lify will h< sent you 
FREE for llie asking, Ull i;uit 3.nd m3t| 4lbr onupnn 
TODAY. 




Southern Pine Association 

NEW ORLEANS 



SOUTHERN PINE ASSOCIATION 

GTD BKdiE B-IJe.* Nhw Oi'E^abi 

5?na ine yn^ir FRE.r. e-N:., Fur 

□ CLaHIH F^rv,, BulUlnE 

No. S \ I Flam 

□ Hnouir Sita 

Plain I I Bod\z 



ffume. 



Sti/eet R. R. 



City. 








POPULAR MECHANICS ADVEETISING SECTION 



mR 





Junior Racer 



A iit\v Flfsilil^ 
Klytr (till. feai. 
tiaTfin nrhitilTcn, Ii.i Iutt tacy- tic'i^st 

AUfig'ESI the "giN”' thete :a in j[. J fKer ItniR'^ 
W«i£hs buc 103'^ lbs. Express An ffi 
fhrejuid fast trf [he Miasouri Jilver^'A^^” 



The Flexitte Flyer is the only sleJ thar 
completely Fsat[RfiKFi every live boy or j^lrl. 

Outlasts 3 ordinary sleds 

JOinc ri^fss — ^ ici S] j ■TKrc Imip. SntU hy CEadEnK- 
ai^l De]iai‘ti]Le['i[-SiuiEs. 

Cardboard modell eliowine boiv Ihe 
Flexible Flyer r<«rs. Also attiac- 
tlve b™> k Iff. \V ri [t foT th t^?djiyf 

InsTMi ran ihc genuinr^ 

It Uit'i a Flexible Ffytf 
unlett it beort ibis traife 
mark 

S- JU ALLEN & CO. 

So)[ ] ] 0] G PHJLADLLPHI A 



FREE 



Flyor 

The only alod with ttan-ikiil rLinnert 



They want to get nH the fnni out of 
eoastinK — and to get II they must have 
the swiftest, scronjest, safcHt fited made 
— the FEexible Flyer. Easiest to steer 
and control. The new coiutTinrtion 
makes it easier and stronger than ever. 
All-steel front gives added safety, dora-- 
bility and ease in steering. Runners of 
thtornc-nlckcl steel are ttnigller and 
Stronger ihnn usual — danger of snapping 
in cold is greatly tedufed. 



J'frrr.d Hi-Htiwit i'njiiiliif Ji Li'ti ii kica 




“Uttle GworJ” 

the 
new 

g{i}£i a quicb^ jmcKirA, 
dean rfraix 

Here’s a fiat eafetj' 
guard i-ftior, shaves 
m The only corneet ., -v^ 
way, cuts cl ose, '-y 

doesn 'i rough 
Lbe skid. 



$2 

Like all 



Torrey 



rgjors, this 
nev? safety hem 
tlie perfect Bhav- 
fngedge. Hold like 
any other reai razor— 
It 'st W49 . IhiFili size . Hao 

reversible safety guard. 

If your deslE-r li!ij:r>''t TonTjy 

rnitin, TrrLti) U3! we'JI ttll; you 
where to gi?t tliecti. Aik far Fm 
Booklet. '’Jiaw lo Stidvi,'' 

niTif 

iasSfri^ f\oena t^ual 

rilE J. n, TOftSEY RAZCB COMPANY 
DepLP* Wac^**rfT, Muu. 



OF ELEVii^N NATCOHS I14 PtllLA- 
PfcLt*'H|A Harbor — TIic va^i£^B vt not Iexi ili^n 
II n^acionx, v4.-r.o iTL‘rirL'Kurfi.1 o(i>^ ^yL-c-njly In |hc 

Hurl o[ ni«rdL^n( y4.it!E]i_ lytiiir in 3%il3dElplLi.a, a 
^'hich 4via rivE'r lULn .cLairi^ !■'> b^L^‘e uci'n heiurr- 

Airumif the yE»aeli wfre tbE ''TEno,'' one of the ftw 
«.1«.BnL.Ehipt: that ll/ 1he flin of Chik'. The Dthcr coufi'. 
tries reuresenteiL weee flr«ir l!rtLa.in, Ni’irivay, 

FlXly. rronre. ]l<Fiin3rk, Ai^rtria, Argentina. Bel^Lura, 

ami (hf CitileiJ StarfB, 



r^ethtnji; like a good lather to make the path 
Hjf (he razor smooth. 

Colgate's Shaving Lather 

STICK — POWOER — CREAM 
^t'Clndet'fuil]y uoELeninii aitd sn^thlnij ]n 
whichEVEr toon yiou utOn it, Bund 4 ctiJ, 
fbf atriaialze of utidi. CJOwderor ctenm, 
Colgate & a,]. 1&P rixitott 




bPHI flH> N 



Something New!F 

ThutuniquE and artstic dEtsijin 
□f n ticrsExi^oe OTul hnrRA-Btvoe 
ruth uiakea a very h£uL(ki«[«ie 
rinu. The horxe-siHM; hoi-asolid. 
Rohl wfi, the nnjl ]b »hU sierlm.g 
ailvET wiL with u line genuine 
jiaTTicr. The hrinejJvaeiicaD- 
sjdered an omen of eood ItKk. 

O'li^ (fim,1iicu.li/iii llie A'.:i|rl llr,mii- 
aho± wkk a litie aeiiome Kii'iiet 
set in the briEht sUver nnLI L^kex a 
%'f^' plEihsuir nod beaFtituI effect, 
'I'hij- ■n'lbhj' rini »rill nin^te 3. rroii 
mpii ri>:;iriNt$aii^ |iului«,^ S^idL 

SPECIAl, S 1 26 

PRICE - - ^ J. 

l£«i] iLriiu tvC' liifei 
ITf^P th ll TLm fivr nqij a "Jt"^r 

li -Ih'i V-i'iui' ^ir^Ali’iPi IE DDt nitJnjieiL 
TtLII rvfnn-'l Dlimiii'. 

n*^0V^***^ Cm±m\aK I*"# 

Bennell Co.'jLIw 

fclCEtii^lMv PKTO 'UHk 



iiiiiHiii^iiiBi|iDiiiiUHiitDiiiiiJi|iiiiiHiuiiiiiiiiiuiii]iiuiiiiiiiiiiiiiiiMiiiiiiiiiiiiiMiiMiiiiiiiwiii«iiiiwiiii4iiiiiiiimiiiHiiiiiiiii>uiiiBiiiii|||iuiiui|iiiJi|uiiiiiiiiiiiiniiiimiiiiimiim*iiiiiiiiiH 
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lUllllalMIIMIMUIIIIIIIIIIIIU 



Mobilizing for Fun! 

Yes, an innocent call, “To Arms!”— and all the Eharpshootcrs, 
little Hiid bifj file intei the billiard! faQ-m* Then the thrilling batde hegi-qs — 
moments^ of breathteia auapenae, jest and volltiya o£ laughter. 

Don’t miss these happ^ home-spent hours at Carom and Poefeet BUHarda. 
They stir men’s bloodi and ptii of mank&od in Iht yantigt 

This Christmas — A Brunswick 

Home Billiard Table 



ct rare benufEtLii woods In sizes 
to fit ill! liomesu The "Gmud.” “Baby Grand" 
AiJcJ "'CoiivEsnables'* tiavs lou;^ bean on needed 
tlie fLuasi and Ia.^teat tintuatablsa tu the wnrld. 

Onr new " Quick Demonutable” [g made by 
tlie gatn-a akilLfd nica audinethodg. Yet hcfo 
b; the table that you can act u p> an^ti^bcra In a 
jilTy and put aside when not in nga. Not a 
toy^ hut a geientific tabic with hfei spcndl and 
accuracy t 

$27 Up — Pay 10c a Day 

Outpricogare now the la all onrbrS- 

tftcy because w^e luatitiij tht:;^ tp.bl.e5 fn-r 
t hfiidWtOds — f ?? h piTHtd . Von can pny month- 
ly E LIE [h« table is paid tor — as LitElea^ 



30-Day Trial — Outfit FREE 

Sdijcl die table yuu vcjmt. VVeler yoatry Et SOria^p, 

We also inclYidB CaiUEiLCce II ls:li CLo 55 Pla^ lniE Oiilfd 
Cii^n. VtarKcia, ClW>-CJflJBDa. ClniJk, Ei- 
iwrE Bi>i>l4 tit 33 

Our 1nt vri'ftliJij' talcs slurwa alL tabtea , i)Tp> 5 a 

ATifl (ull dc-ta 1 L 5 . Tills coupau or 4 pogceL hdu£;H EbIS 
liiLTid'Ml'IU^! htiti^ fw, Beau at dtmb— whllfl 

tbicr last. 



: hd : JKl a F^feiin w 



The BruniWi^-BeJke-CallendeT Ca { 4 ^] 

Ddpl.ZZJ 6Z3 63SS. Wabaab ATC.^CIileaBO 

orriJ rTuti. postpaid, yDurccilnr-CAlAlni? 

'"Biiiiards — The Home Magnet* 



juid tiSL about Taar tu^me IftRj Olter. 







^iiiiiiiiiiiJiiiiiBiiiiiiiiiiiiiiiiDiiimiiiHiiimiiiBiiimiiiiiiiHiiiiDiiiiiiiiiiiiaiiimiiiHiiiiiJ 



Pfertyr. JfpiL^-f-iiiij- J^n-j^irfirr M^rhirnif?^ 



NIMIIHIIlilliii[BiiniiiwiiipiiiBiiiiiiiiaimiiiiniiiiiiiifiiiiiiiifiviiifpiniiilh[1ltPiiTniiiiiiiiiiniiiiiiiiiH||iHiiiPi|Hi||tii|iiiiii|i|a||||B|iujim|iisiiimfl 
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lyalsts S^t^iron 



His 

Christmas 

Question 

Answered 



M 8 RJ? Hnppjp ENqu 



Fur iT'EckH hii Kax Imn Iiupilnjir that hix Cltirijt- 
mas preafnti wou] ^ include Ivta Tiij'h. And of 
rcNirw biB drcn,m is CQ Kitn? (rue 1 

Vf'atrh h(>w he ''hiihhles nver" with hapmn™ 
nn OirixtUiai nrutmilg iv hen lie xerx hex I ^''ex X rflin 
atiiil IvH StmhtirahL Tliey'tt itifls tliiiE tinthiLXE 
any Ted-bl(K»ded joungBler. They abo him 
practical liaining in mechanic} and electricity. 

SoTt — vi'ith an l'f« Kail way you lay the track, 
arrange the awitche}, aem4t phorea, itatinna and 
tunnels ; ccnifilc the engine and cats, stop and 
start Ihe tram? and everythinjg e1?e that Is 
done «n a rea I rn i fpKnt , 

With [ve* Stniktiron y-uu h<iild StTOIlE Steel 
nfMwIetj. of tajliriaij hridEn?, elevated Tttijwaj'Bj 
signal tnwerx, ctancM and derricks ujterate^t by the 
pntrerFLil li ex eleCtnc rUOIorj Voil Can alici cnn.' 
Htruet luiiidteds ol other realistic, practical ntudels, 
siicli a} aeroplane?, tevnlvinp shnivels, batiJea tiljn, 
''shoo! the rnnteti-” 

'T^y, hardware 3nd departineiil Ntmex adi Ives 

Trains, to a ltd Ives SituFtlitojii {SI iti 

J2S) , A}k to ice them, 

'Fr'rrte / 4 ir‘ .rJitJ nimMS nf tuu JioSexi tjj raiie ftiurt 

Poster Stamp* Free 

Tirelre nl! iHrrri — hcaulllull-r lllulltiii:} in 
cnlciji. Six raxiW I he d^ertlspiiiE nl oE the 
imirive frnn the tininnf '’I)c WSn ClIiiiMi'’ el 
la^] dei,i.n ED 1?1 the nlhnr lir ihtiw nirsTk- 

sbh 3rruhi;ilipn mnldS. 

■th-pnl'j Iclx h-rc 111 - liiy 4f scrthL tVrke 
-tiMV (a Ivina iny 'lerler''i nime} for E«nptEln srL 

The Ivea Manufacturing Corporation 

202 Holland Avc, Bridgeport, Cann. 





3 YEARS TOPAY 

Meister Piano LV"-™'".*.! 
IsiM^TST Price $ 175.00 

Nn caiOt payervent down. Na initerExl 

— noeiurAB. Pisno stool and scarl &tr 

ROTHSCHILD & COHPANT 

thvt. ISrt CHICAGO, tuu 



VENTtLATION OF THE NEW SUBWAY LlNt:s 
IN NEW YORK -^.iVccardinif lu preicEiL idnus venLila- 
tiim vcill lie Tty int'un? ot ojwa Krati"|{s -un Ihe s-iilcwfllkb, 
'nrin ptan in oppouEil, howeii'eT, hy tlie Dhap avroers 
jili^lf the slr-reta HttculeJ on llie irixiUnd tliel tli;c ^el- 
Lngi; a.re uverdeit hy pedesErianx, nn-rl they tKux will lonac 
le?3 hilo lliu store wlildows, Blaifeie iiibei- with lUe 
icj-ina nctbig n? pii-tDRi rr-i>vlit secure a cmutjuc ebj-iiire 
oE nte. 




10 Cents a Day 



_x Lirjc Flitt TilUiL atf^H fiAl 

i_- &tdflb3-buv. WriLs f>ir w hix wHjg-. 

Free Band Catarog 




CitTFiOE C»c Fw 

■ykEsL eLEii aubi^flp 

ErliilAHlJTi'irijJHL'iJ 



nar-k • biftiwi , i1 1 PM fco E r«a > Um • nan M Th hj r« r ' ■ 
iJ. UndnaE luyuail^' the 



rib I B 

'■ 

rvu-^F cnlj* 



fe tfw ^#iti ■ Eli,y. Ommioh BteieMu tar 

nvfb IVlmJ. Hi'a-ujpgl,yit>* ir.$l.rK-T^ IFjIzjp hjw 




Plumbing and Heating 

tiet -out -Cataii-iiff ffn, 6'JA---cont9lii* csnni- 

fiM« h^tlDri pknt*. beatlTiefnoii^rvt I'verr riivi* 
rri;jjon,ji:J.luiHjiii- DUifiLl^nk3,rDDE!ei1n|r-]n (?EHHr, 
P;W Atcinigs, nJvn, ipxEuS (n-«Si.urS BVACEIM 

‘irrf llihiinx .pluiLa. Jn fart, I 

Lah EP<ih D Em Liar b'U Mrmslhir ‘Buiull^i aiduilwtly 



ji-l 



• 3li IHJ lip HU- ru 



Pnr ~E!fc% iaiUI D 

. . ... ^kLP3,llUpiBs 



ta 



J. HARDIN CO. 



i^ila 

La» WnnXTOEM^. 

ssr tHlMGO 
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Look for this Box 
and Label 



What a man Hked 
as a boy— he likes 
now. He has al- 
ways liked Good 
Tools. Give > 
him what he 
likes. 



Mr. Punch is an Aiiromadc Drill. You 
place the point of die drill and push. A 
spiral twist Llrivcij tlic drill. It will hitt through 
inch of solid oak in ten seconds. 

Tht- unc iK'c^ in home Nttkerini^ is to make: a 

jr hole with. "To drive a ncrcw easilj,' you triiHC hret make a hole, 

” Vott snint a hole fhroui^h hroom and brush handle;;. To repair a 
chair, lo put on screcr or starm-door, to puf yp a hammock, to put 
up CLinain or bathroom fixtures, to make a bookcase — you aJways 
have to make j hole. 

a]] hardware Rtore.s. 

Send for our Christ- 
inas bookJrt. \Vhat 
to Give the Boy, ’ ' de- 
scribir>n Mr. Punch 
and. fifreen other 
Good Tools: which 
every hcuiio nijtds- 

Goodell-Pratt 1500 Good 
Tools are kilown all uver the 
^vurlJ by Quod MrctianLcs, 
'J‘hcy entubine excc:piiona[ 
qiijiility' with reasonable prices. 
Btiy Mr. Punch for Christmas. 



1500 GOOD TOOLS 



tla.ck ^bwb DxiLti 

Mifi'amCldn LjiLhe‘1 

Saw S«tl Lc:V«lt 

CaufM Vi««i. 

Grinden BU Bru 

Serew-driver4 Caliper* 

J^nch«* ^u>rei 



goodell-pratt company, 







IIS 
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LAMP 

The Prize Winner of the , 

Pan&ma-Pajcific Exposition pPp ^ 

Special Price, $3.50 

Tfafr Wizarid Eldetrie F&TlAblA Lamp,. >o namcJ Ide^uk it ]■ Alinant magic ID. pcrroria&ncE, 
siviH you lig’ht jiut iAr}ie» ystu 'vraat it Bnii just whEn yuu waat itj ll uveA the eyes and ti 
a wvndeT^ul conveiu^incE to- cvEiy (lome. It jlick^ hangi^ cininpa at Alauds any^vheCE. It 
tiaa l>ECn named hr tho« whfl havic uied it — 



A Wizard Lamp will iual<.« a mudi priud attd a much apptaciatad CbiiAtmu Cift. 

The Wiuisl tnUAt be seen acui u*cd to fully appreciale Itt manjadvaniagEi. ^End u» (^.50 
fer i "Wii«(T' today. Try it in yeur own home fm? lO daya and if you bTe not fully 
•atiiiled, letuiTi it yoiir ■money ■will- be TeFundrd. 



Wizard 

EJectric Lamp Cc. 

145 Niiw MaatE«ocry Stf^at 
5*a Ftabcik^. ■(.><]. 



The Wizard Lamp w&i 

awarded Lhe hlglierl award 
i)£ M.TLJ partHhle eleetria 
lamp at the Paiutma-FACt^c 
[ntemptipTMtl Eajpci»itiwiu 



Wr Imre #■ .ech^ 

QPPMiuEuty4. wniEfark. 



I'Of |AC« uE eonpCr, (.IcrirLini,', 0iCTi.3rTJiDK ta rCutirlh. 

LinL'p 111. liiii'r pr.ai9i<p T^ert in^l^l ap n nuliHLhLut^ fur 

aIllce. braix iiL tliE manuEnclure ciE v;’3.r material. 

On railwar linen he^u'eeri Franer .and helEiMm ■u'hicli 
jfi'lcnieft |h^ tmit-h^r Ehid ei'in-uniueiLtly EannDt 1^ 
Liicd by TCRular IraLnx, the UurmAiLi' enCrate atbraKC- 
ti:'niL-ry cure tii -ren¥avE Iha weiunded tram eIie liaLtlc 
frLiTil, aiul td I 1 TITIK' liaek BU|ii^1i('a. 



Front 
1 Blade 



I u*i mkil ranre, .Tlial a IIh: rL-cord 
.r mnnr Olil 

liUitiii mKin nharp'r thnn !>«* — la i*n 
UuiEk, niTety aluiMii fuf 
whli Ihv 7 r'.'ndarrulr jiBtf 



Tba l>nTlunt'Dll]l-1e:£ I^i^lhlno FeEtM- -y^'ilh wbilE 
AiucfKBn i^'QiTy haiMlle. vulrt}' FruurcL. fltnuuplikit ub 
iBclnneikt, itAckJiaE af lii of the (ftmmiA liinliBm- 
JJiLpilEx diyubLe-e^Lu'Cdj PlOl107>'ltT01IJItl bludciia ieeiiii- 
llK red leuLber foLdiny kit 

mvis TOUB CBBismu noami 



Rotasii^op 



io.r-PtTnrw|ip||J ttlh TAsjkk, Pt^D I'l^pitfl- 
Burn hnn^e. niliShlHiP jrwp-^JiWl tO 1>H- 
K'fckll'' 4 d UlE ]ibr u bac^r t4»pd (l raxMr. 

9 lOJIiP* Fr» Tnal 

ni»4hn d4*br #tm 1 uiu rMlA rfimri 
PhD Htr- C*.. DidL liee. Daaeap. bhla 



$5 Domino 

RAZOR FOR $1 



We ate regneaUTiE llie dwtKTIi dE tnirham-T^iflsi 
DemnaBtralnr Knf^Ti to [in54 thnn IklAlly 1u FiiEDda. 
nr alleut to if|| their FrEendB- aLioiit -Uie sOiavE It La 
IKHafhle (Q oblidiL %vl1]L th.E ■wonderfn] Ihirba'm-llhi- 

piti ainde, This Ea cuchI wJlertlisStin fotiii, and -we 
er» payinir ■fnr it bv fiirt'aE UnDrjnstnli.it IIAMB _at| 
opporhiiiLty ■to nl'ilA In n. XkunLno IfaEor far ■a'ilt 
tarnly UltEtEd PmGt Sbaday C&ilfHiinB. 



LODGE artrf SOCIETY 
EmbJemA In MIDCiLT S-ii-r 



DUIHUE-IHrFLEl UZOS CD.. frr«y J. 

■'fVTmlj'mrnj — leaf ms ^ li- LtDryam-Diiiiley 'DiiriiillO K3l 
Oetdlar jHTJlL'DEtndDaaboietDr wbkh bai eartcHf t i.bO. 

(fiUI* .......„...™.™.™.„.r,.r,h,— 



Jttst 



Sli.i}t.. 

Jkiky de^^^irlll hemeiF 'Iklar 04<U|ieB TA 



rpfosc irtBflon rfipiiJai' J/ffhaalc* 



Ccpy righTCO niasrial 
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SSeCTED AHllCLES SUlTA&LTPORCHSg^ 

Send NowF« On» mf Tltuf Woodtiffiil VaIumI 



ftloney- 
B a Cl k 
Co ntfAct 
For You! 

[t IP ro tec La. 
rnu jijifljiipt 
UiB.3 -Or iluiap'- 
PDictnicnt.lt 
la It WlitieiP 
]e^aJ Kuarnii- 
niftintl 
in die 

falEpiicc^pnld 
I « a s 10 4 
ufacuLil ynu 
tn-y >^51^- 
D«i iitjuLI tip 
retarn yoar 
fny 

time vntbib Ji 
yftftr. A J s 
jiLluiVai Cull 
price in. 
etiAUJia at 
any t i lu e . 
Cm d t S Litq 
•wriltsiiatfl.t«- 
EDc-Ti LafcorAL 

Ity £]i«t ViUjtta 

□i the dJa- 
”Sw 
tb«.t your 
diameeil t* 
BnKh auar- 

Beautiful 
B a « C 
De lUu^ce 

P i&ltinnd 

Boob 



1 -T 11 O p y* t) 
1 imy fTnira Li^ 
L* IJBKh.£.C>i.uiJ 
f n « rv''i: tlw 
^ rcBiaai ■— Wo 
1 i m U-ar t_ iliii^ 

Ik niiirka* direct 

r' I'nint th» Klin*. 
f [>;ni> dlimopii 
g nttcmiid 4cll 

f d lrerctc-Fou- 

^ tkUiailkJk'JMJl'l 
I 'jmfikj incli.ii!n4 
^ in nor |nv im- 

Z rrnnum J^oiiU 
r niud bf 
r J Imai a n -d ■ iA 
f f dLOrCiD pAC 
ccrsCi^ 



- di^' iCf^sii. SIS^M 
riLuiiinnrI $!dl.Z5- 
C ^luhlit 
T.lij ; : ■ 

' liUlllMid .tTiJia 
ii- ■ ■ *in|.t5 
:]|jhi... $]3VDU 

dlncild. S1M.7S, 



Send No 
Mon<y— i- 

FREE 



'ifji CdmnI, 

HE.Et 



■Spprjjl fitKi 






iltmitTk? 

ilELu-tnJ 

1 

'duiYii'M 

Ciimpl.: 



5*»liil snlij du. Ml ili ■ ‘ =; 
■llipdill -L; Bt-QB 



Licks 15 Cents Each 

AU £nGrUvIns FREE 



' LiklH. r.«iui. Fihr^ I 
[ SIraHitt I* ibi<n 
< BntM M Twy HicKAiiq^ 

f n4Fit pIVCH 4f 
P elurwvB □rvfBld. Kucdi 
*f cnvBiInlit to- fofl, 









y . 


■rrmii* 


- dl^' iCfid. 


-iL 


uiiinnri 




^luhlit 


.1 


ij-; 


ii 


UIIIMid 




Jijhi... 



I'fcaae JfrrEiipJt /VjfjtiJijj' 
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START A HAYWOOD 
TIRE REPAIR PLANT 



MAKE $3000 A YEAR TO 

5, I Art Soimda like a whoSt lot of motieyf afld EC is— looks 

^ rn-cttv hde frtvrtl if VrtU are feamino- 



A larffc-CELjiarcLiy chI car kr ili'C lirie nnilroad wan 
Exliitiirt-q o.[ a, ruCEat con.vm.tLim af tbe >1 alter Car 
L^iiildcri' Aisttciati-vn. It i;i ii hii]i|Hrr-lnaHQni car nilli 
liigli tidva nn<| Iiaei a ui-ncicy ci lU tonL 

Tlie Grand CcrilTal Terminal in Xe«.' Vorl City liiB 
one oE the InTREXt, if not the [firifi.'^LH IliH-walcr hcatLai; 
HjstEiiii in tlie '^orld, It comprins slinat tH.tk>NW 
Ft. n[ raJlMht){ wrEoce, and rEtjULTU a water cLrauIntion 
o£ liU'ift Ra]. per jilinine. 



lE^ii H.TA EilhAj Ol «Fi^ miHh I'nlEnqwLl hi t ll-J^T-r-hn 

— flh^aniAti 4 ib iiqiL I jiAr*^ ^ *-i 
ieakl'Luthvi^lt'lELicctoranaminrltillH 

'-haa ntirf ^g||H|u|pn|L 

TrI vrujib Laatti ar> j 

-^31 Tapped ■■ 

PW Ltyht. tiprluRF, Uim- 

ton elite ■jcntfij'iittiLL'aL, ETt 

wibcvr-^ninl In pnnmer— Adlnptabla Leather Tepi, 
I nidtintl j mnen . FREE BOOH tril In litiw >mi rwo trr 
"StwiB’ FJmEMWl nat« 410 mtincr. 

M.H. IIUTHSTMM-Siaal Rhap Mlaa-ln«pi:. IM, Rnain*, Wb. 



f?R¥ri 7 BIG IfUOKLET TEEXING 

r fUaCi HOW TO GROW 

MUSHROOMS 

at hrane aJL the year, 

Tiiha adviiplHifv. iif Ihln wnaHti'Eiii 
U inilei'Fndent TilH 

.ASh Hall Spawn Oa,. hil, 11. Baalop, Maaa.. 



Free Cat aloe — 13 St«K“ llipanyrn. tiauLiiiei 

~-[tlll or vnlpam- inCOririailClIL and bmuiu 4 <tlii- 

□btHJt (Euni and ainmiLnitiGn. -mi ManLlHrtnCAIlBllCCh. 
Send A Htampa tt., " — «-t-, Ctwi, 



AEROPLANES 

Send £c CKJstfSS i" Complete 
iiiifl han<]lnx>k oi itaddi and S^pliiJ.. 

WADING RIVER MFC. CO^ 

.00 WADiNO RnriR. n. t. 



To introduce our TC&ndor- 

30 Days Trial 

unlLiriLtcd. siiarancca, buknd hy V 
TtiTt^lt illlkn 1>.il'lHr Capital, in K 
yotiruauraiLcc pf ■.Pluio irlth H 

vm^Wtrnderful Tcnn] Quolltica. «y^"~5*t?"»i8ia B IWI. 

■chL the Acme iri Peracctlpn. 

IfVi f-o (od'aai jfor Cafaioff -iCtattPiLra/nr CAcaufei wp-. *iar^ 
StcKry A dark Piaxicr Co^ DepL. A-.1 3. Chlc&gEk 

rJOfljff .IffniFujl fv,i|uu2r;r JlfiicliaitEfJ 



■haiMdiiea Pl>*l*iiri*1i* «t pwwhib 
ai>4 BEpnaa npM Wltctl «ap«rHHHf, 
^Jfi Mtli. Wiirfc ^■’i^ d^*. Krw^lrt g; Qt 

bliLCrraLi Ed mu* IcHrl LI 
ihu-jui AbnLij ■■ 0 . Erm -IE. W i n fc 

3>tnmf - OUER TOMY 

tRFT« ^dM^AHVi H«T 4 M. PAU$. 



Stc^eJ Shoe Book 



SnVt'* 

Vdu 



^RT PIANOS’ 
teapCAYERS 



* to .V611I 





li*r|MC^I 
ISsptu;: 31 
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Say fellows! Here^s the 
Boss of *em all! 



Th« Am<?ri<4in fiuiJdcr! Gives you IS''^ mi^irc new and fuJvel 

parts! Biiilcti Tnonc- pracLlca.1 wcrhing incdelsl Buildi modeki impasiib|(: 
with other oulfiti ! Our ibip hiAhUAl j.hO'WJ 370 knodeli^ and hundreds of 
others coxi be madei Every part ttiade ef finett btesB and cald-'ruLted: 

■leel, doubie-plaled. A real cleotrio Tnntqr given ^ree with tiiotl aeti. 

Boys, whiii do you chink oi that? Don'^t you say [cs many tiij; inifjrovc' 
BTicntH make tlic Ameritan Mode] BlliJiiloi tho " Hois of "crii a]] 



Think whnt you car do wjfK l5',i 
mnre new and novel parts — sUoh aii 
real anroniohilc wheels, car wheels, 
truck (raiTieS, hoUter plates, " i " 
strips, ratchet pawts, new j;ears nnd 
angte irons ! 

Think of tuilJhig a Ini' grAlld- 
fachcr's clock rJiat will rim for two 
hours; a st at inn ary cny{inc til at will p;u 
like n real on giro; c ravelin k crane that 
will actually lift; derricks, wnndmilh, 
an tumu biles, elevators, prilU- 
ing presses, troUpy cars, pile 
drivcrs,’warshipsi, hoist hriLiKcs, 
and hundreds oE utlier models 
that you esn really operate I 

nis pJfifJrit wmiar 



Free! A reai electric motcr 

Tliil hiifli-gtadt: j-iq^verfiil etfftric HICitoT is 
indudtd ^viOi evcii i]iu mE^Liuin.. priced sets 
et llie Aiaericaii Model Kaildvr. li hn-'V 
hTniirr heaTir|;B e1i noug hou [, 
litualiBS, enmmu tutor, etc. Nut a hhy, hut 
Li teaJ ilKrtdj- in miniutiirf, capaUf of FiFting 
[cih iujuiiJ-Sl Cull, he nptfrptri-'l tm dn,' cclla 
er till city citrrtcit Ekirutjj(Jh our iiiei]»rasive 

trj:ksFnrinvr. 

Write for catalog 

khurl=A .dirinrepc oijinu in,] buhlitjl OiujEti ,mi 

C4T1 ISdsM llli d-cELiii ul hit: nrijcr fnT 4 r||; Inr flEHT 

bdiJtIi. ;Sf rrIr.M. Wkb h vi vILI lend 

ini| [he Blurj vt Slfrl,'' □ n.ich|-r 

knrMTdilni: irniKnrn i >4 ihp kndjirrv. 

Wiitc T.^-, £tr it iit ytiitf 

Hle American lillKlinikal Toy Co. 

423 E. Fir*( Street Q. 

filVM irr/A t»0jrJ' 



Write for 



big free book 
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RWtfiftifAM 



REU^^E 



F*P.I!Hi%fcHGiy:4 



KEL£«t 

PIEBDHV'iFr 
A>^ri 

SIENIlLDlini 



ElESDifREiEfa 
TASULA-^H BAR 



/TABiiAnili SfiftAiUjsrhEHr 
K ^ HA^GWAi STOPS 

f^PLATtN RlUAAl 



A^fcA5E 
HEr'JHiH 
And 

Au^rAni: 

iPJitLR 



/TYPEWRITER SENSATION 



Free TRIAL — Use As You Pay 

Only $2, so a month until the low total price of $48.80 
U paid, and the machine h yours 

This is absolutely the most generous typewriter ofTer ever made. Do not rent a 
machine when you can pay $2.50 a month and own one. Think of it — Buying a 

itlOO.DD mactiJnCi f<yj $4S.ili3. $4!.4S. Ni<v«r b«fckre bas iLfLyttdng' like ihb been □tteip.pted. 

Standard ¥ CT* J I ^ - 

Visible omirti 



Perfect iTudiirvcKi n?tr1aTiB«rcd oribon wiini. Stiuidard Kc^booxft cf Std.ndELrd [Jnlv-AtiAl strshitt^i-np'n'E.'writnuyBt 
rlufaet{:n — UDlvEivaEly 1n uanmn? Oi* nj^setem. Tha lEiw-r^l! u'p'CUnK' cmnplEt«l}' viaibltataJI tlEnea, 

h*i I hn Enliu liL^ir, Iha uiDcir rhilnm iiilnmJiiic- r^Tiinifv tka SKk Ipackr, D^ll nphrlDir liBI^ EJnJI ihlDFjLir nliJfl 

thF-0»rTijHll niOHnn Hll]| U»TI>Ve!<. lU f*r^ HC^n llW PIj IFi f)«tl|TD And TD'VH'TB OX-tllH-llifl! -MII^VXlLaillL*. O.'iu^ Nl niu. 
With AvtT^tklnf '’n-rnriMc'. tonh. ixi?df. n(4fht[afi l.-ook and LnjcrncElnaji. TLlibou, i»yw>tlMi in.iHiF— lunUuiiH'iwLni'i'n huy. Tfin 
rH iidnk J EDO^El nc- lh4 ■■FfE^^IoiI dT thin tHP.illbfiil yr>LT.'i|iHlb-nf'1-hl] HalJ lyiHiHriNir vnlif jrm ]ih.-f^ •yi'pn. ]E- I llftT# Hjd 

l» HiTunLl lliminiuiilH dif EJihw lU'rfiH'b IhJihL nEyli.i Slmt^il Nc^ ’i Eypewntoy'* Mk thin tHITUkl n |ifl« and tTrtFf 

V one- or th.l'ne tfuiii>^t£ii-< <if Mtlnilf'l fH'>tnnirHrB nn>l tklf 'hi'imifnl nFlntlF' ii]>ti>-ili'iiiii. jFlnttilA kuniphlim 
, , . erKdrETU- \. dlSP*' rri'p^ ElLll. Ir/Totf dOFl'Illia tC LWJT It. 1 WLLI IbMid It tn 'nil r. .n.. a C;ih|.FH)pn tiir RndiiTi' 

t~l4. .n^ S-Aul I JL k Fri'pA If hat d'lii. fdn.^LiiC diE )rnUr hvi'LUd’pE, rrfcE-linUt nbMOflUaj'i. L<r yaf kaaj nn Ti?vr hh rL bii. |iii rnku^. It vlIL 

II lem'IF, Iktie ir jiHa im iiuL hiiiihllpRb Lbbi In IIlv HTiihtH-ifc I yirnwraher rur|Ci.ln jm i.'Tur kilv, yo>l 'T'Wa 



Tf^Tirn U *j’ WiS’ — bob — ji>ii wivn'i HKiii Ui r^iifii. 1 1 Tnu try it — ynn t^W^\ tlLli 

, VniLflCITLlJ T1UW AD^tkerU. 



SiOr^SI N, PifttL Avet 
CHICAGO. ILL 

\You Take No Rbk-“Put In Yoiu* Order Now 

pnr 7^ t^l'i^l biiJiiibi'H' ifiE 

the U'EUI KTs M«-iW Mil ri'li*Hn - TMim the typewriUr anivirt- dtiKraib w| fh -yic esprcis n^eoit £8.9) and toie the nanctiSM 
iJificrL Db ih* r-iitp nf (iniij wr % toe five diiya’' triifc. If yisaare coasdDMii thit iLla tbc ts«t tyjieMi'yltiwyoii owhii* rtaw, 

V H,^f2.DQ a linwith UJltll 0,lr Idru-yr,, H-^-SO in ].:,id. If 

*trw>d ih".t I^LEt* n i(» ilan I ii irhic-li #. d^>a't want it. return it tht nxprrp^ Eurent- he 117111 rctarn yeur £e!-. 9> and icturai the 
tiniinBiLneaiid krr Hii!ilj|ii'"TiLiT, If X t^l"»^ficirif umnn. I -wil] pay the letumcipFi** chafffHiiu Thln(ifiai‘]i'iituiei™hrnii- 
I elii'iOM!' BDitc HWT Lt t ni]l i?«nf'fn]b \ E«e jiisE as. ifyiTii pHm| (liXV.0(l Ept It, Itihutandand. Dwrunp hundred Ehtwaard 
rvsfu^k a oDit pnuFa It t .1 EBc Fijr'rL'H ^ pf^TvIc P 1 VI 1 aniL UHtK»E! tj/pcifFitcFa atid tbiak them tho- bctLevdF MaTnifoietuiMsd. 

IL Li lljidf'ri4:>.'d thnt )fnil Ulr«Uiii % . ,. . , . . .., i. ti i. ■ j 

Hl nndniJ Bxaamiii* CnF ituF. \ Thf ii*PPlr »> tlin. Pncfl u T«FT iimited, lh« rahcc wjU oraliafalv be rojied 

¥ wlmn Btndl oJm eFLi.Hntcn.E appaOry, u piln t Fill in Iht' 

\ l«lBr*'[iiBi] tf> mr — the Irp^fFritirr 'will be .hipped pramptlr. There ii on 
Fwi tapn. J CBnp.]ii/'n^ ullcllfjr^ — na “i^hAtt^eP P i.3ef>-l 

dimt 'with y^ — hr mail mlv'. It if Dimply undented tbat I retain title 

\ tfi rliD mncbLn-D qntll thn fuEl 1* [-aid. Wo i-aiLapt lota. It E* cLu 

Kriinicit t^'pcnrltei cif-iiortaalljr .I'on irlll etcT hriTA. 

Qit thi («pp«p in thi fnai 'tnelar — *nEa 



Aditri 



L Fuji. Khcli. 



\HARRY A. SMITH, 510^231 N. Fifth ChicagP 
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—and After Trial! 



Y es — the great New Edison with the new Diamond Stylus reproduc-er and 

your chniM &f ill! ilie new PiamuTirt Amljerol H^ofrls wi]j l>e afrut ycm on free irinl 

withoui a pejiny down. The finuti tlie belt ihet money C3ti buy At very very much ICEa than 
the price at which imitation; of the genuine Edison ai'ooffei'ed — a rcck-battom offer dliVect from m. 



Mr. Edison’s Own Edison Phonograph 

Among all his wonderful inventions his phoiiograph is Mr. Edison's pet and 

hobby. He worked for ye^rs striving (o protluce the most perfect uhwogrAph, Atlasthehaa 
produced this new model, and now it will be sent to you on a startling offer. Rend: 

Roclc-Boaom Direct Offer Entertain Your Friends 



Tf you wish to heep Mfr Edison's suue^b new 
jnatrumnit, send as oalv U.n! aner ibe free idal. Pay 
Lbe Lalanre □□ Litt kind nf judtiIKI}' ji^iTnents. 

Think of it"-a IL,H j>aym£Qt, and a doLla.ni a movitli 
REt itiii bramd neiv style nutAt — ihe Diamund StyliLK 
ptiwixluacr.thuTiioniMl quBlitv-^hcMn^ Ctiatimia Am- 
berol ReLurds — al3 die ciLiisiral reaulb of ibe bij^oL 
prriccflutfitST-yea, tbejrn«it«»t vahiiC for tl.ftOdown. bal- 

ajice 00 nomnly I'ermi. CVnvhujE ytiurSElf ~ 

a freetrioJ lint] manEy dawn, irn C. O. D., ntit ane 
cent to iwy UB 1.(11 lew T*>B ^ biKHp (0 keep the luatf umnu. 



Hear all tlie latcBt up-to-date semg hits of the 
bi(5 cLtica. Laugh untd the teai^ stroiim doiwn 
your fare from laughing :it the fumiJest of 
miuatrcl ahaws. Entertain yvur family and 
friends with evcrythiiiE from 
Gratul Opera to Cuinic 

Vaudeville — then if ^ To F. JC. Eabton 
Titni choose, send it ^ Hmi g u t QuUh^n 

^ ^ L19»£diiHmBlL„€li^<s 

] riijiHM' H'n.d ib^ ]iniir 



Our New Edison Catalog Sent Free ^ ^ ruviTrcf- trl*f (dT*r « (-K 



Your nHjriE and addmE tm r pnatal □rpiLEn'Er(gr jgnt fha C4bp(Hi|i Ir 

enoufili. tf4 oUlyatlonB an asking tov Hie cacalofi. Get tbii 
' mhilm tkii -offtr Fill ihiI. rnupon today— ricbtnnw. 



Hlar. iyf TOUT 

[updrl J&U«Da tLPDriiiini'tiL 



mupon today— rlRbt: 

F. IL HABSONp EdiKiD Ptomograph Diitriliulx:T4 
1 1 S 9 Edfuu Block. CMICACO, U_L ^ 

CiB^ li&x, 35S rirbti An, Yavt Vuikhi ^ 








IIB 
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Waltham 
Hamiltoa 
: ff o warif 

Effiin 

Illinois, Rockford 

AL.L AF.^ 1910 MQDELS 



THE TERMS! 



And T 4vm tEvc mpn in tti-c caunlr^io offer tJic N'CW l&l G Models ol Amci^icz'i vE 
f kriO-wn I have them all. the iDEeat prcduclB Cif the wcii ldi^B inoaE !iiixK»LLiIiictarle«, and VI 

walT-hct BTC: by na ineani dIL, Y<»ll ran ihe very iaieat ntyle moUAlingsfar DlfflmOfldSp V 

and the up-tn-dnEe piePCO of CXi4UlsjtC Whether you buy iof Ceali uf Cl'edjI:,! 

30 Days Free Trial — Wo Moifey Down 

imlia Enamel cases _ . Esp^ss fropaM tti AavBnce ay H« 

^ iha.t 19 -tM tcet that tcbl^ iuppopc: ypu wajit a ^-Hitda ? Any niiairc, 

fatli sjiy siif. Jiny I fme it Sot ^oit— pust llie wdjiL N<0 HOF1«y 

Do>VI1|i EiXpreid Prc^riiai You Ery-^rvycinic ei| Ameciu « dcpC iriovi^b 
^ Da.yks A TrIalp a Full Monlti tD CBrr>' It In Vour 
jK 111 Air Open Accowiif No tteferenees Demanaaa 

The ■km± liLna el cifeLc y vur si™v?r UberBlly end tJierrfnliy aLven, AirDDi 



Square Deal MILLER, Pres 

^ JW/lef--Hoef«r Co., 5 7 T MIffer BMtf, 

--M ., Ddroir, 
m Mich, 



Siieii'; Dei] HitUr, Prit. 

iT7 Mllkr Bldr.. Hkh, 

J?Hlf jViVv r^,-Ay ii>na J.?!.-. 

•£■.4^ le iAl6|£HliiD. ji'cr Nlr tt»k UD itl Ok 
lliilni id* Iflcli 4 J>jm 5« Vi‘irij-kn, llw I'&k'Ai \ 
Modtlih OiiujLim Cliiniwilf KHd 

fult Inei-smulr^ on P-‘dp KfcrT riril»jjTrK«H--e:^ 
Mk^ D feira SV Dir TiU. FJU. 



CMAlOCiAC.0U?Pn 



I'lmtf JiftntiDn P'UjilfEot' HcohaHfCi 
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WHEE'E-E-EI A RtOT OF FUN FOR EVERYONEI 




EVERYBODY- 
GOLFERS 
AND SANE 
PEOPLE 



Whec-c c-cl Fattier mafcc&a 200 yard drivie. 
Billy's nextr Stiucljsl Tkte Lairs ditched. Watch 
Mother. Good for her t She '' Lofis" out nf the 
simd on to the greefi. Poor Clara] She '' slices " 
into ttie water. Hear laugh ! 

Ttunt'a the wsy it Roes— resl eolf ! Talk ahoui 
fun— tiai'K oneliour on the card-taWe Links with 
tliis game will crowd more merriment Into sixty 
minutes than you've had In a cocni''3 age. 



What if youSe never playfel Kutf 3 'Vhat if you - 
don't know a maahJe from a mutton-chop. Here's 
where you pick up the whole thing in one game 
right in your parlor in the king of indoor sports 
— '^GOLF BUG[’' 

Note the youthful riiig that comes beck Into 
Mother's voice when she plays it. And Father — 
what a kid it makes of him. And the young folks — 
they go wild about it, Fouj^game, you'll articulate. 



The GAME That's 



The Oitb' game of golf with cards. You can 
slice, puli,, tap or fdazLe the ha]] ; you Can drive 
for 200 yardg^ or jnake a nice mashie onto the 
green and hole out in borgey, You meet all the 
CondlUona experienced on an actual courae. 

'' GOLF BUG ” cluba are all 
the rase. They are being 
organized for the Wittier 
everywhere. Be the one in 
>^ur set to Start the “GOLF BUG” parties TnlN 
ing. Novel 'WSy to entertain. Solves the Vfinter 
evening question, of “what to do." Try a Golf 
Tournament instead of a Euchre or Bridge Party 
and 3 ee which makes the bigger hit. Don't fiiil 
to have (he Eame Jor your gatlvcrlng, 



Start A 
GoK Club! 



Get the “ GOLF BUG ” Today ! 

You'll avow that a dollar never did you a better turn 
dian the one that buys your “GOLF BUG" game. 

ThenitJrt you play ttie Eame the more you'll -pirba your Ir- 
vsatment. If ™ir Uealdr bflen't *31 hii lupply aj_ yet just # 
pin a dollBrbid DQChe oaupen or s lc(tc:r and jt (ifimt f 
tons. If fou don't 3 ay the nuts t fiucind tine card aajoe * 

van plavEd jittUTll ft and *»( yavr cnanEy back. * 

The ganio win he sent prefnid. ffivc dtikra # 

lume iThtn eeiKlinff tpui- is the day WJ Brt llie # H* Hair* 

*^OLFBUG-'' * 

CON. P. CURMK PRINTINQ CO. / u^~.. 

T2S Wnlnut St,.^ ST. LOUIS, MO* 



Not any more a matter of luck than (.he held 
game. “GOLF BUG” is a ideniific game of 
absorbing interest to both those who play golf 
and those who don’L Keeps ye.* “ on edge'' from 
atari to hnish. One game will maltO fan. 

It's the game that's “got " «st 

Complete Outfit Only $ 

Eight golf sticks of 120 cards of hmhest 
quality ; a golf Jinks chart ; bi>ok of gq1f 
terms and rules - scorecards and markers 
— whole outfit parked in handsome dur- 
able box for only $L Makes a crackcr- 
jaok Xmas RifL 

Aak for it st the atntloncr?. aiiortlng R(»dB Ikjubc (»■ 

dcfiiirLn^ent sLarc. ]f yvur dealer \* ilol HAyen supplied., 

»«ih 1 dlnot (o v». Eticli!^ only il. 




Ksl, I 

_y 

f. — — _ 

Speciaf $1 Coupon j 

* COH. P. CURRAK PRIlfriHG CO. 

7ZU Walnul ftl.. ftl. Ms.. 

FtidoHd ui jl tar trlticb. ytKi vnlL^ml me in-epaid ■com- 
pletE OQtfiC: of " GOLF BUG " | 



Bame. 



Dflalar'i. Hbihb. 



so 
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Domestic- Electric - Refrigerator 

T he better living American pubHc has been waiting to rass up 1iie ke man 
and delivered ice._ Are you the man who will control tills demand in your 
territory' ? We will turn over an eitcWive and perpetual sales contract to 
the financially responsible man who knows the present and future possibility 
of practical and economical electric refrigeration for the homes. 

HERE IT is- 
READY FOR DELIVERY 

Kot a laboratory experiment but a 
niachlne with Lwo summer^' prtMjf of Ecrvico behind. 
iL Not a model but m^^nufactui-ed product of 
inCOrctioixKeabl'e riOiiS. 

A silent, sturdy, electrically driven 

apparAtUa that keeps 

at a uniformJy low CtmpcraUirc ni|rht tmd day, 
without any attendun or loj^ulation. 

Makes ice in cubes for table use 

from your favorite driiiking water. 

Maintains the safe and sanitary low 

temperatures iaBisted upon by the health oxperta 
— temperaturea and dryncaB tniposaibic with ice. 

And the first new ufre of elec- 
tric current that i« cheaper 
than the Mrvice it aupplanta. 

Don't write us if you are koking for 

S job, hot if you w’aat the moBt profitabLo buBl- 
Eifiija ill your locality acid have the ability or 
capita] to hnance u ledl monupoty, write for Ottt 
propoaidoiL 

We have nothing to sell but maclilnes 

and we have epporlunity !forthe rrtOH.who kfiow-s 
I r plajce domesiLL: electric reftiaeradon In 

C/eaner^ CoWerj Cheapeir than Ice the gotxl laomes of ymar temtor^^ 

The Mechanical Refrigerator Company 

^10 ris l i ei Pu i ld ii ig, O lii mgu 



CkVBWffW AVEHU E AHP W1 LLO W -S jnCE T , et ll EA aO , I LL ^ 

‘ ^ S' ' 






... 



/ yj S' ■ ■ -5^ ^ 

'J' COI. 






The Next Great Business 
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7 CENTS A DAY 

Buys This Standard Visible 

Oliver Typewriter 

Much Less than Half Price 
FREE Trial— 10-Year Guarantee 

This is the best typewritex cirei' ever made. The 
U'pcwricer is the gicnuine model No. .5 Standard, Vi^ihls 
uJiver with complete, hratid-new equipment. Perfect 
mschitiea enly. Net ehep wont, iiot damtieed, not 
inferior. Back spacer and tabulator — tio fealuties 
lacking. VVarranLed to be the equal in quality of any 
other $lCtO typewriter. 

Tide [>ffcr is not on some ancient style of blind type- 
wrjter,hut on an. up-to-date, Etandard,'visiblG machine, the 
same kind of fypevriler that many thousands of the 
world's beat busin^fisj firiue are today wsmig, 

Our Offer Is This 




Nearly one^halF mLlLLcm Olivcrt have been 
sold. Its record hos n« 0 ''er equaled. It is 
easily "The Favorite,” 

Its eEmpIe efficiency, lightness and durability 
place it in a dssa ahead of aJj others ; writing 
alw-aya In eight; writ-ts iit many different Colors 
without changing the ribbon. Has tht! unitiersaJ 
keyboard, back spacer, tabulator, ruling device, 
dieappcaiing indicator- TH* type is b^Utiful t 
it is so ha^ that nothin can mar it. It 
outwears type found on othot machines. 

It Is the JIghtoet of all the gtandard type- 
writers, It Is the only practical, pcwtable type- 
writer, Jc has the lightest key action, fts speed 
is unUmlted. It has the patented " U shaped 
type bar which insures perfect Eilignmcnt of the 
letters. One can write on ruled Jmes with it Or 
It can be used to draw lines. It fflskes an 
eflicient billintff machine as well as correspond- 
ence machine. 

The downward stroke of the type bar gives 
greater power. The Oliver is nearly always 
chosen for manifolding — some hrms write as 
many as 20 copies ub Ortft WTilinK. It does any 
practical thing which any typewriter can do. 

It has the fewest parte. It requires the least 
adjuiiinenta. Tliere is nothing to wear out. 
We guarantee it for 10 years. 

While it is ihe choice of the sjtperts, it la »hj 
simple in its design that anyone can learn to 
write on it in 10 minutes' time. 

Sensational Reduction 

Many nf pundhasen paid llfflJOe for 

writers eftUIsjuKlel. T7i*y wen? aati(iii«| thor srt ih*t 

pricE they moe j^cLtovK dis beatvalac Lhiit Ihje markiit 

afforded. 

Now.witlHKit 30F redaClintl ia Snu w if li brand 

new Stattdsrid ^qulnounf, wr price to you ii but t9.a0i 
—a savirta oE *vtr Kslf, and wc give ywMwer a ytjr in 
wbick to pay. 



Send the coupon and we will fomacd me of th»o 
lypeivriten 'n'llb complett equipment on ten dayi&' trial. 
We will ihip it T>y niprc**. Whon It arrivftfi you tsnve 
p.Sfl wiih Uvi eKpKTO a««it Eo be held while you try 
tiks typewriLcr. 

n you da not And iE. ta be the best EypewriEer Ehot Fod 
ever exaipmed, aaEitE'ocEocy in every respect, the best 
value offered nnywhctc, Eh«1 you Itniplv raEum it to the 
0 K[>rm sg«nt, who will £iv« }-od back the S3.S1 and 
renim tlu i^'pewiiier to us je. mreipShseL 
n voa devide to keep Li. the exprsss aiiCiLt will Eorv^'ard 
Che fJ.SD Ed u? and it will he deducted from the IS9 .jS 0 
price. IciivfhiE a balance of I3S.W, wlikh you can pay at 

UiC rate of .£{.00 per manrth, the Srit nionthLy payment 

not bring duo until one month after d.BE 0 oC drikery. 
There flif no Imerest riiargofl. no tad tap*, w snlcfi- 
fnan, □□ ColLeCtorb, □□ biotlier. The ^mple ciHjpciL Is oil 
we reqmTC. 

Send the cmipcmtndaY. 'Malcq mne of HCttinR tliiabar- 

Kfllm P3 w« will 4 fi]y aupply IW lypewtker^ ai ElJa prk«. 



United StAtea Typewriter Eicehmtgfe 
D^pU ^I7r All Ught BMg„ CHICAG<3, ILL, 
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Trial Order Coupon 

Uriittjd States Typewriter Exeb^ange 

Dept 317, Allliaht Bldir., CHICAGO, ILL. 

You ■nn>F «*rvfl rin n fii>. H-OJEwrTycriTrrit^rrtn ■.iipn’iVHl. 

^ hi^ll I I ArrlTI'-i 1 w| I I l#^ITH wl Lh I bl< -fXIrn-^rl ll^-JIK Wl I ill 

tNP i| •I'l^rK'^n'il JliM Iif14 If 1 n-ntTiBki rii*! ki‘ii|h^fir- lyiii'wnihHr 
[hp-PU.Ki^ vLII IM^ h\-1iirni.'*i br mi' b-T chc fl»nG> w^ii'n J 

miihii ilii: «j3cinrii#r ed qrlcliSs len •luy* rinn clic 1 

r*i'CiLf^ ic ^ . 

E]lhd«Twirqi^ I wi 1 1 Ici'i'p lli#i Lypi'-ArirL'i^ ini^ ilii<?-A'^l Till b(i 
friTiillT'di.'H hF<l? ■'^'n .■ Diir Hm'i'ixl MiLri'l i.ip |^/iri~ ■'•F 

EW.HIK nilfl I 'vrLII \^nv hfiln.-ni-ii Iif m IH L-iiniiH-uLiVn 

bif'Utllll iTlMcIhnniFF 'VT •! ■►ni’h, nmonH-iii ibh miiiiLli 
fn’iiiL -diiCA^-ilif ilOliTi'hL. 

Til#- ilil-H c*iE i3ii' LMItct Tj- H'B f Ltnr rcBiiLiiLniC Lii y^iw TiiitLc 

: L Ih hiit:ilLy fMiiil Fiir 
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H«ipk> 

Addr«BH ..II... I 
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H*T*rent*i 






Ucpyrighxd niatorial 
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POPULAR MECHAiriCS ADVEHTI&mG SECTION 




Get Away From City Drudgery 

Ll've- ■ real Ufa Jn die brifdit bcjdtt-fllvdDR HiLniii'h'Ina. Kaj<^ wert hi -tha C'-pcri air tbe yaar 'mmC, 

In Amerleii'i miML ilelijirliLfuL — miMt L-l-iarjultik uf nlE A fnv enhu ndity wl1t pAa- fEir ri'iui' luniil — treei 

UTili' tinw yuu. 'Ur'ant thnn~'rhidi gikiib- the my tn'i'mir indepHidf nee Hud be made 'hi' eocn Tninir XvU ft 
Ltuhidc. AH bcL-tcr land of iDea-tlea foe feuLt, liuel:, pmltJT Bod UyuhMt cbzl be found urwJkere. 

INVEST NOW IN OUR NEW LITHIA TRACT SUBURBAN TO TAIV1PA the mclr*p*Ii* 
Soulb. FIchrtilft. it 1ft one the choice ftubiirbftA fftm trftcli left lit ffjlltbon CauDty, l]i« 
r«co(sii«d center el Flartde^* erepelf uit and eranfe belt 



Thli Fft tJwft turd evftftt Nllhiefth 4 -that hi» 

fav4ri Afimwd liBrnBBiHkwri Irmalara Iit 

old ^l^iliBharl. ■■pHiHicwd 

ogyUa- jli ori., tjTvr i, FilHt f nifi|.| Tifyrr THjEi|E~iB|rl>t'^BVi^ 

they bnuiiht at orr-nLoft pilcn in our -t>o hmner (TAob. 

£.TL-rF ramtlytaji tcLI you Cheytot n aquire ka<1 nncmuy deiil. 

ftv nftw LltlilftTrk^ mw Deffti-k ynH ihk- ■ jiiia ■rMid-fe-h- 
fui ■pqwrtuuttr— no, Ikmibiii^hi^ n|iU RT^nplIiuaii 
f^^rt^ldijiBunt Hid »|| niiLtd aitkiri tbf Hfwp 

Thl Aapfilf irf hriw^4: Enp* 

dralt iBad raBtUaK Ma f vmry -inf. FJtkpjHirTMki niluH-H 
mthAriil iiTfiiiTir[ i [v4 Tn^— j^mimtcnLl! n.iitl 

fif-s-TigeiiTU'^H. diuck RnrfIcM Dsd p^^llrr ffim>-nr«tl^urlBhi 
Lritf 41 B nlL ikflCH. Al rtimlr tiuyoi:i<i tre tiuSIflLiLR ^omat ou. am 
Ifrti* ^Ll kliL TrHi^t,. hehI YnlDm Hn dur Ihi tipH 

Fr#* — ■fc**hrt*ISf Fr#*— IGO £cn.|HjfrBL|; nnd orunffH 

tTf^ tn mck nrd crarF jnurlinpw wnn rri*p ant thwo 
f*riiM XO w. Tbi-4 wLIJ tKr hM SB fiui !N«rP4-rl It iinMI 
yi'iu. ih» Ji'Bdf 10 pSiiIiC EliiiBfe. TIiliWEtL b Vl'ltllillil 

i*.^rt Ih’i ilAbBli>Tii iipc ii smtA ^1iiCh p|id]l brhbjf B.n tT^r iTl- 
I'rv^inir Saiwirao pnd griiatby I ncxiiiui'i LiM VbEuu iSl JKiUT 
^iitirp r-Enri. 

Tk* E. Thamip Npn+Ftfi -nr* iko firiBA 

¥*rl«i1k-f Vf tnfic*^ HriMrTPn^ pueh^ plura 

ftBilcvtlitT »tml-trof«L«.l *TJi1 poychem fruit tuM* «iilrli wk 
htA U’ll I iaif la JBJid d’MhjiiilrB [bh'iClHt^aut CSir Vmi h- Wtl I M 
Lrar IktiiI liuyiFrp. TliHrf^arH ai'^ nivIl+T Uh’s-^ ChbB tBB 

0. T^n^nqii WnrmaUpil Cll-Lnji FruL[ 

Fvpry tr** liPUr ffwirpriitiwl t* iirpw-. 

dpi Hjr h^M nu%i Ftarl-da boPli ml hboll Bt UM rmmiy HttuBlBBitib -bpptlmvnlHf lotlorB twomi MtilBn 

nn llvfciv »n, ttip tBivna -Bwy BosBlifc frown vi. Nr rsHroaBB in'^piwct Ikpi* -ikrtlBrfeDn Nl fti* pdwmfarti 

oi np^ptrif ii.fp Niiadl IKt -rrimTiliH n»i i>f EBP CBtidJ itiTOPi ttfca JFCtLIgcLii col Timp*. the BcartPt 

PDttT ifOrU lUiililiL irnCbtciC Ebc PiioJtiDnrltliDi.' woriiLwELL imAmi^t TBUiiiB'iilcKir. 

rhiuB pt It — « lu-p^rp iBjmauluBrBm la B tifcv ISH* IMi — p fniDi trig EEiaurh. to k€iPTi ycia Sn. MBitbrtiiJ] jom^ivM, 
7*t onpfau. cdb Tar h cuLI y tBno li- wl I ■ r^pl Ij KDriinm 

dBtttipB iBctB now. ~nia-CBvpH kriniB «i*vn tb ypU Wilfhbafc ppit flf DbNB«klefli -frct till* DC^ ^riudfTBfll -npf^rtBnJtT 

rJ^nrLf t^*kip* 3 faawJjilfl pii'l«*ci[iiliJnw»lyc'pfl[i«1rartir* 



IP yoM B ii i BJy own iMd BUd hH Ln th« mojlHt tea bEpB- 

S Hil^ rihiLE LfwaribkjMtbU Du WriEu fOt MP IllDiriJiilBd 

vbwirr IhhIii«w LiljIiik Ii-hhh vSBwWhjbn'L IL bi fhm 

kiiiL kIiwi miirn rpI nnJilp I nfcirrnn.iii'^ uiiL LriBbrurLliHin nn 

]i|pni-Eu lEbd PDrlng far TIh cvug^n hlar unw Juiil 

wak cmri 

JJanMtly. bow ‘momlAaPt '*om ISIu Ln bec>»Dfr Uic- iMrHf of 
* Ih'BillItu] Stl- tir ±(j-iirri!i iBcni ‘in EliA Luub'L OT FJm-Ldij’B 
Hukdwl M^p^■nI^tl.lT"^ heltJ Y-nii OPTi B*u!i|lf +'1 Ee |f yi» ai|| 
EMKip Uie Ft-brl A nati b n*f wLIL pay for tlip iDTid- 1 ■» 
cuL ImfCDva Ee ql jiHt tjkBPUsi^ « p« roji [>]bbe fiH 

y-DLiPSii tLBfib ncisiv- lakna i:at«i i:-f fiVT h ECPEU af 

W ll■<^l ribw.i rttnlH yon Tn]|. fo** raid lUillaEii nci mHfh<]T, m 

wiralri ■in'1 wU h ncaiarPET DlfcrLiu yaujiD^t«t-Hr'‘Ii]«i 

S^aC d«TC-]i}(i LilU> B Eh'Ht LFb LiifHiiibippiY 

H* B*l trllfiB tfr 1 nbk« yEklriblf t»blEt** ItHl +rvlliin 
Ihmnh bi*ih*'tL *^l n-B* ruka you BOr ipc 

UiiLu taakn TUB nnh. raiiai'y Inn'L vmrLijJHE Wbnui 

EEd Ll uji Ln. Biifli wAjit— it'R liO-trSNO ^rHko ymr ninnpj 
Bnfk fur von^ rlcht hert Id thi?^ rlrll frplt t*n- 3 i Ll yniir 

■fliillnr^ r*^t ti> work ^*jn 



iiC-iKirl'qpLty — Veri* 'plhPM' * f'- 

■’Ml rff|»DU tBb tK’BcB.t nt vcpl HBiuiBtJy 

MiBET dou by the fuJit Lad-pHnhiB^ i^i^thttaiL. 

If Bilpf vrlih Ea Improro your livTiPa yBU^bt^ln-l 

liM y41r«i nibli Sin i>n SE. InuD ikn hi'prMbi»*ul iEyBJjfbLlit 
BIeIiimiL II ptmliq nf vnrk TWAr pnyt Tklnknif 4l — hd 
I nTrartm^inPp Tpnr rlolInT* M I mnmifl- 

■i'pn|.crfi.7>nCraLt as'Loniiiiic gTT'Ti* k tbu rHDJtbJniopt beinm- 

Tcn kiwp'Sir 



TEUTtlMl Lrbcu!] C(^P 

S17 M- 



Pnp,UtirL,]2-13 

Btia BiiJEdJBg, CkbCOr^ 

Flfowt pjiQil nihs FltFF^ iuwib4[uj*ni 1'lbEik. tap l4ll.irn|pp 
frnit -bP^ nrmni^ irv+«, noil jL-rnt laL-UE ILIUHriiEOil tlOOk 
an CBCilf<’ CliTii" l^mlt Trork Fui-iuh BulHiPbia t-9> 

TdlDph. tlwldb. 



; S'HTTIC 

B 

» 

p N'a. Iff-. 

! Cily.... State. 



*LN] litm Bbid El^rtc.! iIiut- Toil'll |W RMRlll tW|i 

■■•dlo'pwidpfic* a'TU1ijr*i. Tarooci Bi a mhrt CBfl Myt 

Tppt-ciS lIi«-c^ui^el aAd ubLL It n*w ncl ipd ipIIL lay bofm 

hy bv*larn n^M, riill luiil •rT.'iuijik^P JS[ifi^rUulli3X[ blli5wlBiE 
lu.'n^ jiMi pjiiu^mkhI li+Kdma±bH crviioraE ana □! ILibw kHo.iJEEbiil 



BrajipPi-plt u4. cmiara nraTbHi."-niL wh.y jt 1 h bi rnKP^j ih« 

■KTtvdwt.mopl g>Todutl« EnvpftnPBtyon rbn ronil mIt mPKVi 

NORTH TAMPA LAND CO. 

C. E. THOMAS. PthUU.. ' 

837 MftT«K\i«rt* Building CHICACO 



WE FURNISH BOTH LAND AND TREES 
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Lower Power Cost Proves 




My Higher Engi 
OualitVp;— 



A WITTE Eheitic of Rny is gunrtHteed tn give its fulE 
Korac-pow ur with a liberal surpliia . So. probubly , w^iTl an v other atrictly 
h ighi-j^ enjri,(it. Bui tho tntro ability tu uolivtr it-a rated hon-c* 
fKimer ia not ;d] thaS ii iiwlfii to |oMve etigiiifl auaiityr The hig 

'Tjyeation to cormider this; '^Hnw muck wlIE it cost m fuel, l-ukTlciint, 
Ahd upkeep eitpetiie ta get that rated, korae'-pawer out of an engine?'' 
Real engine ciuality ia ^ne^v^urerJ hy the engiae'e ability to keep that 
eoi^C down to the lowest pn^aible noteh. Anri^ other thinga being equa] 
— tirnpliclt/. eare i>f ■ ■iierutimn. ''F tun'iiriK—lhi} t^u’Kiaii 

Kei'i’^ itpcpcraprvc: ccMtdiin'n ta the lo'^eBt nutch. ie Ikt] angfiK' f(ir.r<7u tu bniyi 



WITTE Engines 



Gasoline, Kerosene, Distillate and Gas 

I hiTlj' vsBra apw ‘n.'tisfl ftriil I'rllih'r lik« fiiek wi'i'ii r]ii'M.|3 iilimiHtr Jinjf i^iki 

coiirliie that eould pull iiaratnl k<mf. ef ummiTit [yffuel iued.'u'-7u]tt>r:>'u'i;rtba 

umt h {jurjio*#, I'Oirky r:n;qHnan n'liire nicdllF civi-j'-tiiiiaT ah^ n. Iriirc. 

c™ n ■vi'ap ccoiaumetl in es“^HivL' frictltia C'f their werheavy rarti. 

Today fuii'il IS n. matter of fJnt importance. I fercHun' thk yt^e#. a^ and En’jifark 
lA'iirhihji p| Cl e1u':i|Hcr i‘* iiA-i r eriit. 't'hi* ti'^uSc iJ eIii" WIl'T'K EdiKii:^.' tif l.iiita/ 'A'hi-rh. 

mciMured bj'lbo eojtof pijiecrjitjl inl*i (•hisdri'ei belt — itr nctyal dollnr-earnina relue — 
luuacitj] new AturiithpdfiiriatjgipecJftcieneyi. x\ invljifr o£ ul tbu fuel nacd bj' ohdar 

lyiKI iiiir3[M'!L iimx^ij ni B. hi a In tcutny ixi oioi'^ than, iitimjigh to I’loy tbu cmir^ 

fri-l coat of n WLITK Eorine. 

Sent Direct From My F&ctory To User 

CASH OR E:^,$Y TEHMS 

Fit^r- r*nr iitrorantee Orl Effitrcncy And UfaTahHily 

Flt S3 J.IIHIP the WIITB hiiB Tnntatoirmi ita Leail In Eagine OuaUtir. i:ii..ii-.|Ksi-e my 
prlo<-' ■iillh. cahen and lee him- inii-rh ynu kavenitk iliti f!™t coat — lu Kiy iHitfainii' of tki: 
jifulr KA'klrtr nil) fui^l atyJ utikoep. 

PUFF ENGINE &OOIC. Ti»lli Why 3 UN. *tfiTit.Bt«l cartmn: why J 

^ inako eylirdiT nciil IhhJ avpamblet vurtleal vni\''ta; foiuy-rlTifr 

iiinluoBl HuloiTHihlhi Biyhi iFcnitlpn; Bafety upnrk ^liSFL fi'.e cuy htartiuK'; 

and use other ficatutea Triitiuii 1 ti hlcTi rw cfigrine 
nsH w |ji.iir htyli jfmxlK ttuajjty. MaU couiwm Lulny. 



. tr ED. H. WTTTF„ Wais- Woriu 

|T4B Oaklaad A-VO.. itusuj. Cil 
I T 4 S tinpirB PU.B,, Fktilioreb 

Wichxiu .1 m Ji'i-. Bn|l ^ilJi l.^a 'TiTi 

kIiimI'J Hill' teraoxleD jionr IctMi n«H flri< 4 ti KcifElJiB 
tu liiradJirnEe /o<Br riew utwrpt i$i-Lhai|t IIiul. 



WTTE 1/ 
Sk-f-Rs W 

d. 3 kfid ^ 
]£H^P. KL'tvMM 
■Jill nodollrie Cfi-- 
aiuel fuflihbedJu eliLi 
icj-lui 



Frceee d/iijl(3oin Pup wriir ITfVSftirnftj 
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POPUtAH MECHANICS ADYEKTISING SECTION 




The New Triumphs 

of Master Goldsmiths 

The latest products o£ the crsift. Exquisitely beautifiiL 

Yoiir avm entLiats handsomeJy «]igravg(1 on [lie g^d strata cast 

— guaranti^id for 25 ycar-a. T/m mastcTpi^i^c n-ai^h ttmHufaduFe^ 
If! /nrvte a<t^sttd ia the ssaitul — adjawtcd in pinitioHS-^Adfinie^ 
in {rm!f<?r(iUirv’-- to isocbrof\ism. tJprn fisec or fmniitjg titrst'k 

hiiks' f?r Direct to you at tlit rock-bottorn price. 

The Movement New Ideas 

In W atch Cases 

Newest Ideas: InbyEuflimel 

Manoprams, Blotfc and Ribbon 
MunokramSj Piamorid Set, Lodge, 
French Arc and Dragon Designs, 
EttT Ecc. 

Pp^ft facnoT Aunfinp cusctiadiitt* 
or f rpen 'f 12 nnd. IS 



For (he of ilijs 

diri^ oiFcr [lie BuTkincton tVaCcli C«ri' 
[i3Jiy selected imd hlfikiut Rrnde 

TPBWlL The 19 lrikpKi:'ted ruby aiid wip- 
phin: rcjiTL'amC irnaMDiiuTi time 

Kcrpinfi; rfflcw-iKy, Thr fnct th^t 19 
jewels riu'iXLmD[ii,'lieinfI knCiiirit 

to ewrr posted milmad inflo, 
Adjusted to tejnperature and 

adjusLed lO isodimniem aHtf adjuated Lu 
po^irloibn — the FkJrlipfttrwi wntfh isi.tjb* 
jeCEed lOlheino^ rlGiil [e^ia — Ii6£ts Lhat 
require rKinths jtfLer the watch ii caitir 
plated. Tlitn fiJier bfrinff fitted &t the 
fBctary intD ill iirogar caae. every 
Borlinffton w.atcli in ivilrTLeid vy na to 
meet the irlliniLite etlihdimJ of quilUy., 



e». 



ImagiTie a thtaitCiFul hunting case 

whh ymr own riDnoifrnni on Oh# sldtt 
Sml (Ite ^nil*:ra o( VO*rr lod™ or any 
other dnUEEn do [tie oOltr mcie. Our 
CGtalos chowie cornpkte □LuatTfiliCina. 



Eotry i^ghiin^ vctacl tn the £/. S. A'dz'^ hat ih^ Waieft aboard 




P&PULAE MECHAHICS ADVERTISING SECTIQH 







$050 

^Odr AMi>nth 



J ewe 1 

Burlington 

Tbe |tvt«r FnitpiKi' Hdm !idj Dircd E^Odjf 

The Sulwrb Burlin^on Watch — mljuMpd to po5>itions, 

to ttiiii[>er:3tur& at1<J li> isnclsirftniatn — naw at the 

rcjtlt'ljottcuii firl^^ — the same price that tvcn the wholeule jemelermuHt 
pay — and in ordfi* to encourage everybody to acciire this watch at once, 
pay thaa Tock-bottom pricc» either for cash nr ^.54 a nmath on this great 
special oEfen We send the Watch Oh a|uprovaJ,. prepaidr Ynu riiik ahso* 
lutdy hothinji! — you t»av nothiiiK, not one cent, nnlest you want thL» 
ixceptiayifi! Oder afttr seeing an^i thoroughly insirectingihe wpieh. 

Write for Special Offer! 



Send us the coupon beJow — or a postcard for the creat, swreping dj>rrf 
cdfET an Uie EEnuinC Qua' I an. (Sica. Jicc o’ln/c.aifjnli'rlE fhi' Srtffi.iTgtJjn, find 

nut fory^jurs^lf wliat maKnifiizent tiirE^EceiL 15 — nTifl 3.': a pjicc wbich mud surprise 
yvUi tl'rite ao<1ay tev i><vik rbatt shnw^yrii^ iiliif:iTPtiriuR infill c^i^r 

w the h'atcll Case? Lbiil yCHd have U> clnTOSe fivin, ITl? Leceat trlUhljiallB hf 
m#icr fraldsmithi are ynurs on thei spEcLaL nffET. 



L4am the inuide fajCL? abunt WBJSdt Drk^tS. Bild tiK bLeoy Bbperior ptilaKS 
oJtheBuTlinEtDJinvierdDu'blje'prioEa products. Just ■■■‘ ' 



Send the Coupon for New Watch ^poh 

■ j. 

/ 

* 

t^di Street «iul MbhIuI] Doulcvud. Bqrt. 1149^ ChicBji<\ IIL / 



Address. on the poup(^,]B,tci orii«w wd *nd stt tl»e 

Burlington WatcH Co* 



lit vuur name and 
"etob BoolcFree. 



Burlin^tiH] Walch Co. 

ISlIh Street and MnnHadl 

PoujOT.*nt, D<ept| 

Cbknso, HE. 

Pltasc send me (without 

/ obligatiortSi, prepaid y, yout 
free b^k on watchee nfiowing 
^ alt the latest designs, with fiill ex- 
planation of your cash, or $2.50 a 
month offer on the Hua'llngton W^atch. 



Nam* 



Addrt4* 



- a + li . ^ I 
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The 



Cheapest 



Power 



Earth 



j A 

Marvelous 

iincl 

Practical 
Combined 
Tool 



STEWART M^elous 
Small Engines 

an* thrtrt>yfihl>redt. Thtre is a vast diftercnce 
between Lhorougtibfed £cid So 

it with engines and Stewart Engines, repr^setit 
the ]aat word in quality. 

The Stewart Little Major 

yi H. P, Engine shown ftljove will operate any 
machine that can be mn by band and do it better 
and cheaper; uses leea than a half gailnn of g^sso• 
line for day of ten hourB^ Ideal for waahlns ma^ 
chine, om^I prinClng preas» pump, fan, com and 
feed cutters^ icc-cream freezer, etc. 4^*7 Cn 

With battery 

with high tensirm magneto I37.SO and wnrth it. 
Also Z and 3 H. P. Enginca of auper quality and 
worth every cent asked forthcin. &:nd ior catalog. 



STEWART Handy 
Worker 

THE HOME WORKSHOP 

A big, stroirg, everlasting combined tool that will 
save many a. quarter and half dollar, Enablea 
one to make repairs at home. Valuable: in the 
garage, small shop and about almost ovary hooict 

HERE'S WHAT IT COMPRISES: 

A steel fKed vise up to ,4 inebes. A ited pipe vine of 
nurked wueriftTity : UIik pip* wo to 1 ^ indie*. A s_troiig 
atMl Btunly SAviil, Aeuttinu liaruir. A mrundim] ipiudEj, 
5 anebes bj 1 iueb ; 3 speeiLi. A Lwo-ipeod ftrili ItTesi, 
taklagony staodsTd driJ, 

Weight, boKod, 90 pounds. Price 
complete aa shown 

Send ,5^-00 and pay balance when It anives^ or 
write for booklet. 



$12,50 



CHICAGO FLEXIBLE SHAFT COMPANY* 105 N. LaSalle Street, CHICAGO 
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No THiittfT iF yrvu iia !!vp In [li-t; 
f-nuntry ar iri ^ nmall l?kwii tivhiil'tf' iT 
Jjjw:E City c-jirttit ij nol ciblainal)3e, 
j'QUi caci riaw have clecliic liii'hE and 
p&wcj in yoar linmc — at tower cost 
(liar ivei before. ^ 

Ttiint o£ harttiR any morn in j-our Fiosr^e 
ini-trintlY li^lileJ at a snap <jF the ^-vi'it-qli. „ 

rilink nf |lic Iniije wiiitEC Evenin^i;?' made C 

bric^t fli day by a steady, dear, iipn- Vi^ 1 

flK:kEtiTig li|:f]lt. 

sVs®# 

Mf Th 6 Uni-Lectric Lighting, Cooking 

and Power System y 

‘Tkiis ivoiLderful Inventton, backid by a year’e sue- 
m ceM- L:i iIlc hands ot oii-nei^, ia based on rhe Fundn- V 

^ jueiitaL ptinciple oF prnprT eHid rnry iritFi nlmnst H 
^ slmpliCLty, L'nliltE all lilllrr {itlvate elecitic placfta, 1R 
jr the Uni^LefrErtc ” haa eio batEeiiea, aivitcliboarda, rhe- \ 
' 04 tatjL, bElia Dt ehaitia. tt cvin<:Ut^ eiitiply of a high y 
apeed i^aiulinc nioloT, generator and autninalic ^wermor. 
alt CuinptcW in one small rnnipact 1,1 nit, nrriapj,irjr iboiii 
IWO square tret of floor space. A onmpleEe ''* central siaiiLnl^' 
plant in dcimcilic. size — easily oprtaied and reetuirLujic uo 
electrical knowlfd^ at all. Better silIF, itb, first coat is mndi 
less (ItaTi tHat nf any oilut eysteiti, its operatinjir cost still lower. 

t^rn^nlrl MttVdlld tllWl«l| 4lrr[1 CDITePt IT^ rD'M |rn[u ij- ■ tn t|g:h[l 4l 
itriErEec li rn inS ^iiDiJidd. Diilct. JUm Q^iicri ElcLifIc naroe. elecidlc 

Ercin. vicuiOE. rlfintr. (nrer P'J'dT', chgin. msrhinr, 

11 filU irE idll >l"iTiC t noi^c rrc Dr aEcChlri'ic Ivdl pi. mi 1tL[ri llhic lao. ±hjn£r>' 
t.^ ■‘' L-nS-LcLijIi" — i\e onij liphi ihir 4nri nor tnr' in-; iF.e oorifEcn t.iu 
cagiit r'> ptiiplE hire attn ±H]er:n£ E^tEcirlc tl£.hE snJ 

pLwer lai resri — etr j(ini ipre li I'^li wlnicrl' 






J/eatJoli j^ujiirluj' atcj- 
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fl.. BbicL 1 pacer. 

7. nui-J akiih tajL 

5 l LTiutcthI kcrhjDrdL 
Left hend iliiFLkeva 
IQ. M-aruin raU>^* L«j>. 



i,. Tlit buk paper all elf. 
iEa.ira wisla pLaiata- 
Line ipnca lerer. 

4, T^oeetor riblHB alilfL 

5. 5hiift ]pcb. 



On Our 
Ag«ncy Plan, 
iwill co»t 



reu BO 
moric tfein 
b:il oU-faili- 
■ OnEd BECDlul 

hAJfkd r«bu]]t. 



11 . Tabulalor ker-- 

ISi Tiaa Ei^lar bJLboa. 

13. CarriaBe- rrleaia 

14. Feed fell re]eiiB lerer. 
1 ^ PaiHir fiagen. 



MQftthly 
FaymfRtw 
if yatr like as 
lew aa 

$2§2 

(ABOUT To A DAY 5 

No Money Down 
to DayV Free Trial 
10 Years' Gnarantee 

IB. RenuiTableplalea. 

17 - HIhL WtifeiELH ILih. 

TiKiL^Jt-rvL center rujd«i 
l!&. Line hck. 

XO. StAull euttmr. 



Brand New 

REX 

Typewriters 



Tie This Up — Quick! 

f »» Ymir Trtwrt Writequick for our remarkable piriiwgidon to DEALERS. 

* A UUA A UW 11 ^ -wAnd^irluI opportLinlty ttj get the "excluaivie ” in your town for the 
grcAtestfi^nga.tion. ever sprung in the typewriter trede — the great new high-grade HEX — the hiet perfect^ 

idJuUliEStf typewritET erci induced. 



“ Re-built 
Dealers 

TtLlTik ol4li»jfeQTaHEaifefriir?f Hritlsif 
[La blj)b-||nu3A ItilX mdiI IhALIi^LUk 
ti|i m. panriMivnl- 

iHOilndmii wLtK hjiL 



i<l fiiT hlfi {imTi liBHep — Eierr 
mini uilJufiPr proHu ! Wbj sot 

h^IL ■ DriPig, >;uBrtiBE^il, TAupfnc- 



ma^!hiiH=i]LTiil ■riiLd the 

hickepif 4 tin.|iKkln(i:Hl, ‘ re-hmUt''' 
tPittfiDm Baa IM niLncai «ou- 
j^tLibna o(E "re-tHiLLt" MiCen. 
Wit Mr pnpoBJilaiL 




andbmuRbt 

IJIK ihCi FI-ClH] 1 

iEPfidArd idHCfilh/fH. Herr- Ih tli-A rJiiuii:^ j-iiii kjiM -fvetErHl ElW, Int. tiL -dplHirtilDS t>i 

td Ita * -u p epEli Lliv llvAt- 4ipe*Hti:'r nrUBfitM-tlen. I fit th-e ’■tttM ininj- Wh nre mekpn^ tbe 
bULn ihri lynr IiIb h'TnJsw»fi^,''Ve pq4. beteH. niKl wU l^ii«t luTr.jiBir 

eruncJi i>'tUm er laliHwrnM. l! ' ' 



T cmtlBB ml ill UiEi MiwraW'LU txpraia of tumcli ciD1»i 
iKoil Toati. moBCBi.'r'i and toJc-MDCBi’e ularLn* ud comnilpeliuih -ot^, and •elJEii^ 

«B.lr III mpihi dearth trri lUHi aIiEd li» lucrliHt A benv ty iirvrLtAr — rlipbi frAao -Tiui tkcuity Uh 
yum — ei|. ePi IMteeilMtiEipi liKir prl-n:^ 4l luL tli^ IjjefTrrl Lar flAld. iu ^|iAa b*- y-Au. AhiiL fmpnB. 

W* BuarrAcee- rike iEI-lX rirw -fven- Bbd pnvB Id la 1 h lapBrloT ta Bay- alh-nr flbOlCH] -iTpB. 
■wrirt*- midti W*lb »TfFT FM-TIH*.- F41| ylw I rtilMe -BPlIripB I nDbbne hoMfIt I 

vpIlAiitd HKttI: «xcn widt pttKfl | twe-c«1wribto« i beck yrKrri Hnr I*d1t ■ ihiliDbr ; rtmiyri 
bHc dliipn ; pbo-Fb^ ^p*t fBBj.flU.^1:. .4. nuritni^lEdA dE MgdnratiAgi IkilL — 1|t^l -ttf1H"hTdBrllV. 

Liire D^^ctb M^e Sisr Money iin tttbda li^ KjCfin af cd:ti« iiah Jun- 

MC- 

j*t —rifjr ir L j t^^w HT Ift* •thLij fhfe 3 m* hi InrMfiJEB^ b NUW . Witte u !taiA«dl*ii!^. IhM'imal^r^ 

*** appartunttir. ■■ ih* tint ba nib Life. 

REX TYPEWRITER CojDeptTlS, Steaer Bld«.* CHICAGO 
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in T^dermy 

We teach you with complete «ucce&s by mail! 

Pleasant} fascinating wnrk ~ quickly, easily leaimei]! 

P*MlifX5kiii;il tiiTn frcm S2(KKt-O0 i<a fJOOO.&O n 3.T1S 

sat ball etLOUgh Tuidermista ta sii[^ly the dentatld. By giviri|if Daily yauT 
iittu to thia WDik you caa easily Etocu lo f dC>.CK> par mouLh urithput 

iDtcrfcring ^itb yonr ngrtlar bnsEEiosa or occupatEoEi. Mounled 9pe«i:a«us sAU 
readily for bit; prioesi Many birds ard animBiEs that are now bUld and IhuDwq 
iw^y tKz^iicit/Ie an4 tui bs loroed iuwi tashr Se4)d -the Coupoo today. 



Sent FREEf 

Cut 'bMurtiCul catokf, Th# TuF 
dermy Majiiiilnc', sample liJp-ik^ 
DA. PIOtUHA Ot tUrdt 

and ADimalf. IlDEidrEda 4 t Itt'- 
tsiT Pom Epgrtsmeu atnicais. 
AM tbe «b4ve nbdolPhly theb 
lortlK oaliiif . l£iilO»p4a DAW. 



Wa taaob yon BY MAIU EN YOUR OWN 
HOME, to eucoessfoUj 

Mount Game Heads, 
Birds 8 l Animals 

fllioLa'TAN ulEkinda-Of hldccEkDdfun, and naaLe thqa 

jntD befiDllfp] ngi andnbcA. No oUier art In rd FokE- 
B Atiof. IntExeSitliifi. Nd otbep pro^tHAoq ^ prollMIblA. 



Mount 

Own Trophies 

Hamers* Anolers, Trappers* Nature Lovcra-- 

Hare is im t^ppuriuiLiij you hoLveljtJDft beenivaiting fort 
n-Dloagcr Bousaaiy tc Iogo Ibo fine EiofAies :&«CLired 

■dutlbji tha hnotiaH Mtiiua, qot to pay the hi^h piiME asked 
by Taiidarmiata fin 'SlulEag' Ibem. Von t:uti ni^uf letivtt thia 
-great BTl lor yoarrelE dnriag yonr spare time. Yi^u'll $ocmi 
kri'(3ijnt spf oiftutna a? U the most erpert Tawidarendt, 

□y -tnlisar Cor cddjk of ilf IcRRaiis roii wHI BiMiabaaPlatC' do 
PETfcct □'.DUDlinf, asd ca-a d^corat* VAvr Aohua, W cfoid 
wlththep-naioEEtof *rt. you Will tlSVaadeLialitfpl rldTcrslDD 
lor yourl^latiTa titiu, auO -will mjkir mr? Eoxuac-jit ran 

ErifE to fha a-uPjACt. TbODBandA uE mrn end -^onicTi of 
nterr v[x:ati^J□ — biLnltEri, La-wyeniand btiHid^BS flkBa 

— aj a m«ULP«n ol our seboed adO HLv bly cudjutaa It. 



■oaRtpdf tq’-Biir itail^orK T, nnwHa, ■■■■taffiarjai mii-ti 

Tbiiji ihc-OrwiiBl fhoLaol oFToxidainiy and s ‘AHifl«'E(»(| lijMHir $taclEiita 

- t nTid oil 1 e-,-i J hi MT ^-usEams, l?iituraiiitu and ^ 

TuLOonDB-'tSi yi'e tbA P£$T STANDARD METHODS. andpoRlti-v^y guarui^n 
uudu. EipETt instftirti>m in svary depflftiriffTit, Our ^'JwtdtrmF irain b wi.i*ar 
hD-Tiivn. lyVMdPfl beea n-nardEd Fbut Grand rriiaallil -V Ui'ild MEdula at Lite £ipO< 
yi-tjuD. Tba efn-uy ifoort^man 'r lilaEra^neTinlltElL w-nofthe hJRb atimdmr 

□t Uila Bctioot, wlurb bua twLif bt T&oidarjuy SitTK&PtuUy ^r inmair 

Send for DPT EOiDled matter 

today., ft will Interea-t tud. anu it 'A mliyitbtieil !■ Fi^Pr 'Wt WAQt e-v'cri' 
tnii'lt or parura lote-T in -tlie ao-uotry to l*rc<.anQ A UiiAini'bAr' Ol ihA <ildr 
Bcbtjij] in iba n-oiffl "for Bporlsffieii by BBDrt6m±D," 

Otlt ortiiH-jt »-n J tha -BUenRia rtf <mie cducsjo aro -wtll ItDown and hiEhlr ^ ^■ 
aDdorr;^ bj all bi^ei.t aotboritJES. Mail CbupOO -^1' -Aard. j|f 

tho tlOM*Uiwosiam Sohool afTaxht&Ftay^ 

iiBaKLVt' wo b UKb.OMArtA. weft. 



* t * 



PEASAA 1‘iijailar IToO ?i£i it fa ■ 
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D O you want them? Strength that 
is more than mere muscular 
strcnctli. The strenf^th of bette]' health, 
abundant ner%'e force. The strength oi 
keen relish. Write and find out what vibra^ 
ti on will do for you. Nine out of ten people 
are only half alive. How about yourself? 
Do you fed just right ? !f ^ou haven't that 
vigfjrous go ahead ” fecifng all the time, 
don't_fail to send the free ctmpon ttKlay for 
oLir big new book that will tell you all about 



ELECTRIC % VlBRAJOIt 



Our CotiibinatioEi Outfits give you three of the greate^st ^^l|j|||^ 
curative agents — Vibration, Faradic and Galvanic elec- 
trid^', Wew^tll send this w™iderfu! machine to you on freetrifil. 

See it — try it — fed its health-giving vibrations for yourself. 

Vibration Is Life!^<^| 

]n vibration there exists many of the 
secrets of life. The safest, surest and T 

I quickest to recover normal health is 

by scientific manipulation of the oi-gans affected and 
in this way stiinu fating them to perform thdr duties, 

wtitther It cnf diaeiiitiftfl, re-ipiratjon. circulation, or ttic 

nervH:iyi syslsfli. The rich, red blood will be aent courEing ihroutrh 
^verv vein anil artery. Write tmlaj' — nmv — ^for crur free IjiXfli- 



Linditrom.BmiLh. Cd. t 
lirK?3 . WaIiaiIi % 

1.V99. Chu;.*!*. Ill- 

Plexor. fit;Tid me, abioluLcI}' 

(ifir atnl pieMid, vi^ur ^ 

bulk, "Elt-iltA uid BMiittiTi" ^ 
ttnd lilUt purticibl^iT. nboiit the 
White OrOHl ElSctriC VihrStW. I 

pjUflprni; Tin. af ojiy kbid 



Just your namo and address on the free coupon 
or a letter or a post card is enough. We will 
k send you absolutely free and prepaid, ournew^ book, 
^ Health and Beauty." If s free. No obligations 
of any kind. Send the coupon today — at once. 

. \ Lindatrom, Smith Company 

1100 S. Waba»h Av&, Dept. 1 199, Chicago, ILL 

JtVflVji mafiUfsiiwre Whiit CVttlt Elettrii 5taVtii /jiMt, ffair Drytri, 
.. . Electric I^iKirytii, Klaiwir. Fit its, IIsdm, Eicclnz 

^ CwWrttff /nsiTt, Kaiis. tit,, eic, I?taien 



jVy Kuan Si 



FPmaf SltJiiian Fnpirrirr 
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*'HMH»e#lanaharT<H-«a^ v ^ 
^aiinaf U '4 IH cAmk hi 4 * I - 
mptf tMuivan'f IhiniMi BnvMhy V ' 
vhiindM IHAdfl#" 

ThpntOtBj yaa iiliDaiU mite e^I* 
pin- >'e^A GAUlofl lit OMS^ i«r no iDbttcr itlwfe ^ 
jnu U vuu kn jnTlii«4 14 dKn n chirii*e«4unt 
Mh HAnsiS^OAH CO. WlUibCFltle WBtxbii^ 



Oxamnn 

]>iT rtncin-iRfui.fliL'nnrm', Clattilofi.Hnijnli— ., ^ 

DWItki Aflwiu Msr'tiini:!, LcAl^iFf CtMlu. OilOd 4^ Bic;rrl«T, 

i/ma H41 jUit It hcreipe iioy ttyatenCi Mid . 

Genuffte 1 7 EigSn 

Yoq'll'vuittlilr'wniljdciful'bU-parfi. It'd tfiAdeiO pt4V4teyeu fhii tlia Emt 
V^amv eC WF btiKlnH* In bLI jia'rtn at ibn e£m.ii.t[y, enable* ub to do 'bciter bj 
thiui SH}' DLbBF W fltcll or DisriiFund Hoom pn (Jm ■world. Wo ^n't tbo nmnEr i, 

Xlui't'B ■a'by'wo mnlco lucli liberal texma und Eire V4U Ml Ui^^rwlit fou ■want, and 
, kdd llild — Ibc moifi marviclaiU' 'wa.iEb. tdtbb' 'CVCd' iniide^ Tliitili of It] IT 
‘ S.'ulirandSatpHijo Jcweli^B E’tn'nJDelT &lir^n. Subdard oi tho World. 

I EO''ioti‘«il b/Ci^k^rpmantud Kebvnr OiRoinliL. E^tjoiy teitod |4 tfao S440ndi 
] finclr fln-iBlitd And fitted in & tnipcrbi plAbl 
' ■poJIibrd or luBDd^nErmpod ££* 7 ear CnJd. cosK JH 

■hd Foa^ll pmr ralin. tlio nnoiu-y. Wo ufid jU J J’ f J J 



iM or iJoiielrF— nno Cut IiIubi SLETllaa«f 
Ti'T* Rria. BiLnnrue. ClattiliuE. HaijnlTutn^ 






tbia wateli hi Mo asWund^itg Wr^od ol 

Now Ready! 



Rlcfltr OrlglMlj ExeIdeI^ En[p-EV- 

lba*wJ>lirt Ou3 1 In our Npw Cdtnltv uilIfh triLL vau Jl-nd 
l^ioVEiitlhil NewModi^ ^'CtoiEla," The 3Tnr 'Uninrui'' 
Tho KoW ■^^JtLiforn.Itt,"' Tbo iNcw ■^JIaJIsn^Mi^L" T-'ho Mew 
^Siitin.'’'ThoNow"^nnBbLiue<”TbB Hev* "Double CSttIeT' 
— all pniiTvctauiiF bcnotJIut, Andwhon Fm. kc the cdjm 
tboartelVAk y4U' b Ihalpn UliLilnLiQn or [trlnfid 

cnuBidog.'DBCelj'ronyor tltc loll ladenduF Of ■IIih« irwEniG' 
elaat nfendola, TlioyBro EPTfconoJn deaTEn and. oioeutian., 
HeyCwiFeF tottiS iiyotliatdiiffrisooi-f Jor Alht WHidflwCiOT^ 
mnikipiHiiblaooly'bytiieir riclmnopf QuuIltypEiiJdE'badiDE^ 
mimljaptd. ETjd. 'tbo BJtiiL''9 toucA, Tlinj hnpc no lirtci that 
TDu ta-ouldFdlMOi'fc They that Thty 

I'natODLlr oammand Ji'oar tinatiutcd fedmiratioiLi Osrry 

tbeir cwi eyJdo7»C' ot ntporb q.iiaLitr tuid La llio riEH sold 
uuytat, BuroliAftclKKhy fh^BcLvra. 

A lUittion Catalogs 



Kansom pitf Otmk 
Pmldmffl FfuFiOfn 
JfJliTAfS-CDJtt C 9 . 

Ww ifotp 9 vry ^nfn^ firAUVhd 
im rvrr^mm^uaisg £d 4 MKrf- 

CaiHir J^uvlxr 4 .^,i. r^d* byr^l- 
urjufdiihi'jrt, rA^ riJfflJJflHuiuJ 
Jn nTi*;f qiTH^’TiTr PiWnmr* wffk 
flVMi/ICSbdhf t^rdwi^, 
4 A« l-ufM £l±t£ji. 
JJ'TMN’i 4 IH>f OkHKT m-y* 

ffHit A^nnviii r^Ji pinq 

i 3 ^ ddiiiJ LyHiuFiiL^ 

rffy. diiiif irr 4 ir^ffW I'Ad'Bi 
wvrTku nf dnif/uJf«i«iMAifi-Hir^ 
1 ^ rhR ji|| 6 |l|^ (iSr^ iiEd) 

J.JB. JJi^.Vfyjrjr.^nri . 

rnfliTiT.! ,ViT/roiW^ Hank, 
Tt'. T, A"f.Vf£^iFT, Prtf . 

•CommtAi* fnud' Cu^ 



FOR VOltl p 



HAmiS*GO/kR CO* / 

Pr*Mth / 

njfnFir / S|*n . 
I 3t*na jf 

jn ™ y 

/ Hf.Dr 



y 

.y», 



ttaRRtS-COOR CO, 

Bofii, ISJfi 

ttaxsaa cirv, iwa* 



and 
Bteha, 



Send Your Haine *m Tnls Free Coupon / 

fnrtbainofetPnt4'rMrtEpjr{]a'Lalajr in AmoiicB. Atbnu:B^ ' 

and Dm IliuBtraticnSi prinW In four ooli™ Evo^y / Tn__-na™ 

l-tiriW 01 rUTIiRll cIltCTCBt- It. ■tlOn'fl you r E9tiA3TKmdi. pnrfflthrrj^iudi., inu^hhifr Wkh. lh4 
Bnnjrau aad ^*rwft 41 / jEurruf c^\w 4 -\ *Qt 4 f mdJe 

Dna WA^fa or Dlamoriai w tiui ETiiriKB ymintt y 

^lEbM± pniKunp- Um biFXrcY. VflU fMy H« If^l 

Ask E-Ad tifH — iuii iy«Fy- 

dwy kipw^iB^y HRVi<~ 4 rfl 4 y 4 U- <■¥* nt-irv 

Nil'. i;ourniinBk^wk!n»iMt*ifi A'K*Ca«psQ«* 

p»UJvUIOciv lArt fk< It TinwS 



Tmrn 



a#t^,iaX 9 Pdnoaa CWr, JHth 

T>Lt £^rr* 

U'^tlriiei 
d^. AiiriimrrJ 

^ ill till! IFurdd 



^r &tiH. ■ I ■■■■■■ nn 



PiddJ^ 2 fintian l^opMlar JH difJi Q-ttlltfl 
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$ 15,00 Draftsman's Complete Working Outfit 



Yes, sir. I will give you a complete drfiftsnian’s outfit Eibsolutely free. It does 

not Cffiit you. a pt-iiJiy. Desides (his set of rra£ts.man’a ToatruoienCa ahnun hero I jilso give 
yon al>5olntc3y free 3 Uk£ 3 incli drawiti|r hoard, a 2-1 inch T square, 12 inch, rule, supply of drawing 
paper. 3 triangles and Frerieli curve, pencils and. eraser, drawing ink and thumb tacka. etc., etc. 
l'hi& Is just (he Idtid of an outfit 1 use myadf. Geuuiuc working instruments. You couldn't get this 
cnilfi.t anywhere for less than SI 5.00, Ewt ynii mnftt h ur ry. I esmitd give fhes* On t h fiw;iy |hj t;ver j.t>nt 
tliaC writes but will consider (he names in the order in whieh they are received, ^nd the free coufKifi. 



BE A DRAFTSMAN Pay As You Wish! 



Esirn $125 to $tT5 a Month at Once 

Thuusanda ut fKjsUlrta.s paying big moncyarc open 
rjfllrt nhjns'- All m-er, cancm-na fifi' consraotlv 'Wiiritjn.ji 
Inauinl dll'll, 'fTif^ ' 

«pcd [urici!!' fniciii r 



][|jn[lr«l.id[ [t'iniLiOna 
m i;.i Sinn.DjJ wr-rkly, A iH-mnireTit 



'fTif pnv bijt rnauEr 
fniciii ^T.5.10 III SiDn.m.l wf-rkly. 

will Kivc-vou just Llie kiiHl t>l Cfftidiiia th»; 



■yau ne^i jjrrtcLIcal uaifUdff.thc kind dcTnindod by Tinna 
tivat pay tlic biRKCiit aLdanSa. You can Imi-h to betDome n 

drahKiriaii Ln ywiTOWd liranE — duriiiK youf ^aif time — 

b^nwil. t kiVe 1.011 [>i:ruiTU,l iDirnictiwi nntl v«ii ir,in .1 

IKir^iLijii dr j-»inn' f Lis. vj S1 j 5 3 iBonlh. W'ritri ^■^l^[ll]l■[l^.^^i^;llSi^^. 



What I scant is the RIGHT KIND of 
men. Don't bother about expense. I 
will give you the working outfit free if 
you get in at once. I charge a very small 

fee fer Lraining yc»u to be an experienced drafts- 
hidri. Y&Lican p^iiy thtismal] coat assuiig yvu best. 
My object ib Eo develop CKpcrieuced draftsmen. 



'X CHIEF DRAFTSMAN Will Instruct You Personally 

Vdr SD rc3rs- 1 hai tbwn doleia' fhr kiahrat rsnid es;pMsrtdraftiiiair.n.Tli nsChMf I>rafl:!imiiis <ga Inrawi and g m^l! 
^ VM,*ivn ■^■■M ni^i^v I ■■fJlT hiTAlii THU imriv'-ici.l Iy 



kRAmSIAH 'X 

&(IBE 



NOW. 



ktbciVB i^iiiii fiAav. I IVdLl tE'-^InJviii imriv-ii^lly ■nd ^lYi* jiiK rhn Icir^d (~>r n c i^j (n 

||II-1|L -uni' ciC itiC I'lFlTIf P^Mlori't- 1 k*|rvir wicit fcl^H liHf H [Lemainl- ■□.•H [ irlU IflTC. thlf kta4 -nf 

1 ni^al ntt >«i beiii-^ Mi ftHpil f'-rl fliirlniT 'pti TC MBII,'- iB p, _ fj _ . 

cTwp hiiu$. diiud CrM-WMopcn it db»l Pi^IaV-. WtI-(C ' 

r;£:n^-»^XsEND the coupon today 

~ ■ ~ JilSt fill Out (be free ciMipcin and inaLI jt to 

itid- A.t I WILL wnd. Mm uLwiIuItIt 

■li'L |jt*|iiiijd, II nun IiikA, “ Hri'CKiyflnFFI fj 
I^EIA'F*FH!1E AXH3IIF " TmIiI^ ;rrM ■! I aIhiclL Etui t^mfw«iiH] nml th^ ■isnr^^rrf^l flpjopl'nni 
llLifH lhj.L IIT4I niiH iifii'ii In Tiiur rliAiicik ifi Lnifi ij.lhci cJon. 

Thi^ ri.™i rip i<i ii'n.'d (>ic- trt* nu^iHin or * Irtltr or d> jxju catTL 

Ji-i™ CHIEF DRAETSMAN DOBE 

*V Dlv. A 160, Exifllneer^a E<]ulpiYt«nt Ci^., CtittiA^oa ML 

AlCJbVIW 



CHI vAHU^ I LXJ nC I B ^ 

For Free New Book 

mIiI 7 wr_T*'MT l‘i^r-“ ! irt*:- % 

.T.™ i'N.f.*,r, i^niT^iq'u.L vmrrv " t,.m. ‘ rm. .11 



IJ"' f tlac I UEi iM. bi V*T 
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POPtrtAfi MECHANICS ADVERTISING SECTION 



inia 




The Ceaseless 
Search that makes 
Homes Brighter 



At our Resea re h I -ibo ratines in i^ehen- 
cctadjr of scientists arc Steadily 

at wurkiri tlie far-reaching lam|^ investi- 
gations that MAZDA Service Carrieilonr 

Day after day the ■search goes on, 
StLldyingj testing^ experimenting and 
little hy little your hwnc grows brighter 
and yuur light bills, lighter. 

Fur as earh new idea fn lighting, each 
ricwr irateijnl diiJ tieW fncthod uf COU- 
strucrion b tested anJ appros'-cd, 
MAZDA Service transmits It immedi- 
ately to our iiiaoMfHic Turing centers at 
Cleveland an J H arrison, and to tiac 
other inanufacturcra cniitlod to receive 
it. And thus the results p{ MAZDA 
Service Come quickly tu yuur home. 

But the important thing to rememher 
is that MAZDA p no martcr whether 
you see it tod.ryN tomorrowi ur years 
hence, is always the mark of this scien- 
tific Service tu lamp matiulacturcrti— 
always asigtii to you t li at 
the Jatripia so marked 





;s-U 






134 



POPULAK MSCEAEIICS ADYEETISING SECTION 




Catd 

«F WOjrld'a 
£wpo»ilf4H» ^ 
Sm 

Francixca 



SciaDlisti' 1 

May lt« 

WhitB Light 
L t9 imantt 
(fr ^l-aylitfit 
Hk, in nalor 



Wonderful New 
Kerosene Light 

Bums Vapor Beats Electric 

ran r « ' Qa^lin 0 



lO-Days’ FreeTrial 

^END HO MOHEr, WE PREPAT CHAHCE5 

'Vl'O dllM'L Ad VM t4 IIH ■ -CMl BH.tll 5<tU ]lA*a «»>h] IJI I* 

Hnsui^irTvl auHM'Tn lif^n^ i n jmr ivrrn Inn diL/n — hPH r>vini 

r>TW"T rhn*’fc"i y^'l TTlMr THtum 34 . ■.! ^iiiT -^x- 

Fvair It n<n w[iKt]c«Bllit1^1.altcTiuntLD| Itt" 

HK htf IV- kiKiLU. y DU ijiu^ibr^ liM Ui «es4 ^«'^iierno 
iJjllL lt_Ludir>. Id iVlUlllury 4ll JUu p J4>T'k. ]lk« A 
XHBd]i'= jimalH I'lAfrlrii'i, hiuipIiai' iir Bn4:^1viM'L Ll^bilfi iia'I Ih 
T mt iivl UkHriliLnII liunti- Ti . -^h jrt ^ lp#ui |tie TTn-l'w^Lilm nud 
Ucl’t-JUDHILt ijDKAD. Of HtUMlinll AliaV bllOl It 

BURIES 50 HOURS ON 1 OAU.ON 

ri’HHituiu ui'hiI riLL, 1 LvT4i"i<rMi>uiL piifvH niitfii iIlaii J ■Im* ilA taiicL 
lau^t HM lliii axiii iii^ wink M|H<n fliiTim iHiDpfi 2^i 4 'hJlt, piii'-'Lii 
DT RfllPyi, "iTTipK CIWS. fW- F'TT^Oi»«n*. rnnilm!!: 

ruN'i Lr. HiMhi-r>:i Tiillll>‘>ii iTii^thlajMiveH^L 

WIlUjO BULidi^ JLmIi^ ^iiiiri'iC. [O Hui^lL^LL UvuMTilecdL 

$1000,00 WILL BE OIVEN 

[tenwm w}io TI’^ nl] liiwsp -rHiaJil ti> Hie; iia’^ 

AJe^rtilnidetBlih nf off^«p*|Ti»'n lit Ourt'lrooln-T I W’*inlrl wAiItm 
miikii s41i*-Il h l-IiaI li^nye I r iJion ppcn 1 he il IghlMt diwtK op I n 
11m' 4uurTLla i»l Alwdd^t 



Men Make $SO ta $300 flier Month 
With R{^6 <it Autoft D«Mv«rln£ 



kfea ALAI?DIBT hi mr -wt pbn. 
l^ictluJIy epcry fum hcnH vw ~ 



1 h^rT^2 IwT jutcr -iTFir-j. 

UttI fHni^ wlfl tiU. wvrr a^rdilnr In. L"tC*T^ u-pp^; 

"'Imfd H Miiup liic iTrii i>Rpn ' "^1 ♦=^■‘•"1 

W Imtw RTfj >1 ™ ;■ ‘ 

i.A« AlirtIuriN \v\ » ■■.nirvl> I 



L*" - 

hj.1 mf^ i-iaii 



■ U 3ahr^ rAiwKP* 



1^4 

krrbilr^i p'i4 I* 

torp„ ■■rnilp L 



No Monejr Requireif 



:.i »,[ .-Vr-j. fii' 

■wpI tw rt i4#t^ fltlini 



IrlM.ir 
I ihira I 



I ^ 



Th"* wut one wa w N ewl' fc" ■■i' rnfei 

iMirvi-Ri E;k< Uir JlfrE iiMd filLT ppw^in] lritr''«~4'L-V^T}r 
1IEI>1i.^ wliirh yiiii ipri ;inur hiwii Jnini] fr^w fiif /’^ ihA Itijf ]i Ki u 
fi'Mi OrpLphl>n|w pn i np^rjlriD' I n tbl'l r ro'ilMn. WiCr*4]iLii’ j- Tnr iiii r 
UroolLFtily Ftee Trill r !^iJcoopo>n 1o HMnsot-isdULV. 

MANTLE LAMP COi, m Aladdin Building 

I jTHHfc Krcm'iic >!Ctfel OII1 PAmaillv Lani 0 (-Ii-hAj:- Ia ik* ’^'C'rliJ- 

HlikdEmru.N-oWYOtfk Cf<Xii^>'lhl*iJ-Oi<.^!4'>nrmLarVi'lanlpec.c:Bn. 



10-Dav FREE TRIAL Coupon 



1 >m‘r4k1 Msn be bow iMxn ^hmL Elri* and 7 ^" 

“ — bwAUfi krn-roG wen w4lh nsj- renFi 

V ObtelACT' BN. 



4 Tim La xa ■ 



~ trkMq 



Jh aMK 

r. u. 

|lll II kdH. - 



HTaPK.. 




A :$nft, Jumlaou^ 
xvltich c^sls DO Ehadew. 
Dfigliter than clcotricUy or 
acetylene. Malice And bnmi 

Ita owD Cc>4t> Zc « 

No dirt, Unoke Dor odot. 
Over ZOil styles* inneinE' from 
lOd to 20fl0i C3tni]le isOwftt. 
AliSolutcly £Bca.rati|eed. 
WfHeforlllnsti^ttd, palilojr, 
MTERI^ VJLVTED iTEsrinqtE 

THE BEST LIGHT CO. 

£. £ib St.* Cujliw. O. 



mm 





To Trs'' [a Ytmr Own floiuc 

Tdtiii ulirLt Latti dAy, iwtCBr [iRUt tbui yu. 

«l«efirllfL[f «F It mllBllcj lATnPt At ^UtAALb tha 
ebil, Vb3^ HunuH.Bhin*, ElAlli, ObAKhM. A □h.lk] 
eu 4^T¥7 It, HATn 11A 4*B Ijebt tflhiii IXX3HKIB 
tmiHjAR. JlboDlDtely BJ.FE. 

CaSTS 1 CENT A NIGHT 

Winnl TOP pCfIDD In BAPtl iMsILtr wbD<q VB 
rKw niew cDttDmpnL Tm'b* Afin-niuq Df vnr 
Hl'KClAL FABB TBIaL OFFBkl. ACAIbl^W.M.4. 
SmSHINE SAFIHY LaHIF COL 
rectory BMg* MMw City* Mn* 



■UitNClIS llia.kll Jri'llLtAU lan^cmi 

* lirl]JL-tn I vh-lUi JiMfat tifitHr ihATl, iilwiTiCitl CU- 
jiM TiiihIiIi*' rniiT^tsht. p|].T1^« niL HP MAHTLE TA 
■ HE41i ijAlH Aud UcIlAbhL DBlijilllM 

emrr mar. U«rpl nerw fier -uiii Jrir- nyrrcOi BfaTmli HI «Im.. 

™— '"*j- Dl<rn. ■opcvaHTO iriiDTtATisru:nAT. 



ZIHC TjySED. FOE JOINTS IN CONCRETE 
BrIEGE — Z ine irsHUnd of mDrlap wrs. iisc'i tor jktilflLiic 
llir _pi.i>ii-ps of ^WQ dlLfitical htcIicI llie R"J-n. b^ti m 
,> f eintDr^rfccmcrPtc liTidirc hedf Lyani, Frince, Ppe- 
TLOUI PTpi.TinicDtK LiH-viri|i f'PWi'td III at llie molten rinc 
CEuii' J >10 fr3ct','r?A in rlrv stDitPF, llir- tlrtf wra nbelteil 

AGl^t^WANTED 

fnrnwr InHcfirMfDi'bfiUor-wliellKTnliiiiTxtzxxMlm' 
bonWSi riR«n9> pabllc bullilln|L, -rtn. Uh maimu. 
Hmulmr. Bol KEpd clwauHi dUrinlrubifiw ^'UwCii 

AKRON LIGHTING SYSTEMS 



P«A IpPny PdmFn H. HltlE. JUii4n,0L 




BEACON 

BURNER 



FREE 



FITS ¥OUR OLO LAMP 



CO. 



FOflr A HOURS 

h JonJJti to whom 
TU-d AtITTIBUiIi: bl 
-UPUTn A HMn4 Rnrxwr 

AflURT:* fi-ASTEl>. 

Ill Homa Rldn.! Kafiaba City, Ha. 




Wear It a Weefi 
At Our Expense 



H'e ■•- ■*““!**■ .Pi 



_ . ..., , .. fpwri Ml 

U BOjJa |F<tld hf i -iMtC berk'll het Irtal 
Cam^wv II web -L difrtaudi lA ttllJiAAn. Mid 
nwi uri LiiiiJLj. ]l 'vvij -ou tril Ibr 
HBri Ih Wflla taflMj Ita N^i 

H-KIIpIIj Ms lIlmhralKBi. all itip n 
ijiilqlip- jmL Va iihlleulNii; Tlw hulk Ef THI FP 

Jtdin A Sleriiag 1 1« JatSla 
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ift for Every Man 



A crystal glasv humidor jar cotitalnmg one pound 
of Tuxedpj tho milde^st^ most fragrant tobacco^ 




The spirit of Christmas is the spirit of Cheer- 
fulness and Good Will to Men— and that is the 
Tuxedo spirit. 

Tuxedo is the mildest, pleasantest pipe tobacco 
in the world — made absolutely non-bitinf^ and 
delightfully mellow by the original Tuxedo 
Process” that has never been successfully imitated. 

Tuxedo is sold every'-vhcrc — but if by any chanco you can- 
not obtain the ChrLstma,S Jar of Tuxedo at your store, send 
us your dcalcr^s nam-e and 90c , and we will send a jar to you 
or to any address in the 

desire TTir.] Tuxedo Clin&titiaa Humidor jar 

’ ISliSlt iivlljfi n'i^Wi tfnJ CfitriiAiH 

eor(f, on<i piT*frcrf in a 



UncteJ States you 

all charges paid. 



La-st Christmas the de- 
mnac] for 'luxcdo huitiitJor 
JhIjs was so ^resit that thou- 
sands of peupl-e ■were disaji- 
ted.. The safe plan IS 
to plaice your order with ytmr 
dealer ww, 

SOLD IN MANY 

CONVENIENT 5i:ZES 



la CUsd-HuiBiact!:, iot and hc 
In Tin UuniLdur^, 40c imd 
laCiuvrt PwtstTlIS, - IW 
la HuiatDCE-Pniiit ClMtl 

PatKll, ..... £4 



eaf/njn, /jfff isnc?nf§ tn«it 
DT meiitngiT ; prloe fombieit. 



90c 



THE A’lfERTCAXTODArjCnCCl. 

lIJ liUfa AvnuD 






Yurt 



HJm-IJii+.'Ih'h 



Plmna Mcntifirt yupafiiJ' 






1 “ j 
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300 Candle Power of Light 

AT A COST OF 1/8c PER HOUR 

Tlir ItKijri' lu :4 ajM invcTfaHl imu^llAiiiktXI'AK}^ auc] 

OW N GAf^ FROM COMMON KEBOSBN f] w COAL OIL. Jt w\y-iB a bright 
HCendywhiU! liifhO'KM TIU^u RIULLIANT u AnfttdjKia^lt^itkhin^ wick lunp 



THF nUICKLlT” Wibe i*i^i cAn l» lit wirn a?: 

' '* *- VIViri,i-l * ORJMHARY MATCH. LIKE CiTV GAS. 

Beth SfyteS tviih UNiomatk ffSeatiitt^ ttaedlf;. 

No iJODkt, nfi tMklli n 4 wicht tQ binL A ipFindId prtipD|jll«n (or du]«rt 

l_IVi£ AC ENTS WANTED further pdJtkuMi^ 

kl VK la nHn ISiW ,1^ Ctunplele Llliijstm«i CRInloff 

dcKrihL-nit iht alMVi'e htrogcn^ nnd arLuJine bmpa bikI holkJW Vi'iie AystHTijj, 

the NACEL-CHAEE MFC. CO., 1&£-TeO E»Wl ErlO El., CHICAGO^ im, U.S.JL. 

7 b Luf H< MiuiBrB^jfBP* ^ ucJCdU Uuliltrv ili^iK* In 4 j!hP aijdJ. 




Direct to \bti 



J0TJV VOtJR FORWACIi 
$ lO DOWP4^ $10 A MOJVTH 



Cur iTunithlj' pvmcBit pin rf kIIIjv 4kECCt 

Hhp dHKUuK* trolllM UPll ClUBfHini 
Inr LriHiaLlBili^n. Tlu< 

JAHANT FURNACE 

WhJl llu |'AC«C^ *'Dnk brkft Lb 

b.-H Tiftt A'-^LilPButai, M:b/:icilH, luitulL i:lini 

,ri..c.„ bw:HiiHn li JuIltkch plfinlj' nl 

ffrt 



OvTT Hnd wlii>a(:iT^ ilHriTq- 

IlUtlllL IJlL' 



til La IoaI hi I 
Wc I 



.h'-^LilPBu^ Ri:b/:irilM, luiEndlL iitn-rnlimi, 
li JuIltkch plfinlj' nl 

III Bi * nrlns <if M 'to 

hLi- iBkBhl: yOUMAlf. 

I KOd.lMWpLctil'OlIC.tlC. rnilltlil iir^JiaiJlrLcb 
iq 4 Uuil tilusiK di'iliiLlvd Jn,C-rn.ri.iriiiiB hbiI all 
niH-,BBarj imiu- fcirlBdB.lliii.lnm, BfttlBfBctJiDll 
fUDr^amJ -ur iiMin«r ic-fnarlcd. 

WAITK FDH r*EE ILLUtTU.m BOOM 
THE JAJLANT HELATING CO. 

StOO Sitclpcr Atcdiid AKUDSC, DDID 






Write Today -See 

New Styles 
1916 Prices 

G et the 19M 
wh.c]eEn]d pries 
from 



of F i; r 

K I ii '- 7 i ri J'-O y 
. 0 » .^00 fityleit 

:Lnt] ^Lxi^s <ti bsLLt quality 
, ^tOvuO Ajie] rAnfrc^i. Mail 
pr>s(;H [>r Icller loday for 
NeiV Catalog and 
"Reclpecs UIllI’U' 

InRIkyitu:'^ Il1I££ 

(tasli aw caKT priyrncnEo — 311 
I'ii.iil. — fest. We 
pay Tn'ic^lit inifl t l.lpi '<» M2iin 
fd haarr.. iWJXB 
VII « y, W r 1 1 1 > (cdjiy+ 

Ask (or Calnlug 4^3 

Kibpia w ^teieCa-rHfr^. 

KntmaLiEio, MiChigad 
Kcdycfl. riUiiTCE, gm liiovn 
Cim^~iQig MriiiCu uinliftLel^ 

TTH^n^ kiijpTim kaL^JiiU lill J 

I sdcij 

lay whkb jr™ wbri, 

Ts^sTTTrr^- 








Auronc wnrilna s. Ekdcii and dtiscriptHHi may iiuickly 
AKartabt Out Dpiphud free yrhstber on ipycptHKi b pmbHbly 
patmtabter OnmnipnicHcum^ Strictly ooflfldoitial. lUUDWOfc 
on pBUQtB $ailt EfeC. Gld«!9[ iLKTiu.-y' for securiivE potenti. 
PailenbB tajeen dtrmiKh Munn dk Co. Jec^ivc tKfiit, 

wliliout itiiar^t, in the 

Scitnlifit JlmerieaA 

ATiwadiorTKLy i1luEtn.t«d. weekL'y. LBrgcji: drculAElLiYt oriuiyti^ttiilfic 
Jiiiinu,l, Tprmai Sl« yiw^iMriDOOLfihtL SaldbyaJlnBwediuliari. 



MUNN & CO. lfiF,rN°Et!>T<fii£ 

WM*it»igtiin ^JHlg^. rjjjirtit.. 'WtiihipgtoiL JJ. 0 . 

pOiiTcd betwoeu lliie atOilei, fermip; nietaJLie joincB 
^ in. tbieU. Tntj rKbiv^ iba( ^*10 in^ncA ijo ruJL 
n-rAkcTi bOji'icb hbvinir a. EtTcoirlb of aboiit J-itfLOO lb. det 
square incb, Cemrnt Joint0^ wtacil is U»lclt flS l/S* m., 
or rtikul i3ie tusti ariiafly well, but diLiiTitc^adoit 

KTadutdly iwliicyig | 1 it ivfijiinl slri-rtuth n£ of 

rruirtar. 






JENKJNS VIOUMS 



BtSflEST «KD BEST VIOUK VALUES 

ptraivnti— cli'MiHBdiitnebiiHiwifni.^. -Oosiuliiita ODt- 
-fltlltU.DU*Bil Uji. L']A!,-lim^iilH:iPKEbisLii I'Hb'.l! wILIi uuilih 
ontne. LhiaU Kir iiur wiinityrfi|] FIlfE. rcBrljIlTi U^- 

JELMKINS MUSIC HOUSE 

jyiAiFHi bi 4 e. w.'\n iiAg. cmr. mo. 

Amazlnff Prbllfs 
ill Mushrooins 

■j AA. 7 l^-y; '.La iii j fill "o I t Ff wc-t 
j Ui llic;r .'se. lv, eft 

1 7 PU etpwiTiE mBliE[r=::u in uUHr-i. 
i iitni, Svrz^L. I leJ 3 ji h 

• trcii I^Auunhif'H liiinnniDii ItkiDALlpc 

RTRAIVI BARTON 

I fksib: ?. 3!4 W. d 8 l]i E[.. Ntto Vvrk 



BRIDAL” GIFT 



wrril i:vmr¥ 



PpEuae Iffntfaji, lfrc.h[inlitf 
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Always Welcome — -Riz La Croix 

mi 

The man who rolliij his Jiivorile tobacco in Ria La Croix takes 
pride in the fact tliat he uses the best cif^art^tie "papers'’’ tlie world pn> 
duceSt And Hia cigarettes have the fresh, mellow liavor and the rich 
fragrance of the tobacco^ willioul a particle of '^paperi’’ taste or odor* 

RIZ l-A.'t* 

(Promiuucycilt REF^J^ftH'KRO^) 

FAMOUS CICARETTE PAPERS 

For u ifrst — liffht two pifsces of cifjarette papers, 

Rbt La CrfUK and some ordijiary brand. 

Nott how much more freely and evenly 
Rb I..a Ooix buruB, witli but a faint 
trace of gray aisL — no cliaiTinp, 

□o i]dr»r, 

It’B far i;aK.icr lo roll your 
own cigarette^ill RizLa^uix. 
because it’s tbJu and ligin. 

And Leing made from pure Hax 
linen, RialjiCroix is unusually 
FtTong and perfectly ELclIioEivc. 

Cigarette paper ts m Kmall 
item of expense that ovorv man 
can afford tlie busu Try Ria La 
Croix. 



an 



FREE 



T'l,^ Enufwt.' 
■np, hlLuilntnJ HduL-. 
Irll — -tl'll'' 4 l^D[ PPi^ I.A 
CROIX C’igvrrtic- ibrwbff 

^lirwipp "'RdJL Yuiu* Owu'* 

Li4Jirt1,f* — CMil ■MIJT.ih**' jn. ir. 3 , n*! n- 

AJiUku llin JLujuriUtfe rQbflrOD CojUp^D^ii 

SoiW IISL -04 Br-ocnig Pi- V- 



rrcnlr«it no^tiJi?r ir«cnaiifC( 



Copy righted tTaterial 
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PQPnLAE HECBAIilCS ADVERTISING SECTION 






Patents 



Trade Marks and 

Copyrights Secured 

or Fee Returned 

Special Offer — Free Search of Patent Office Records 

Send us a mcdel or sketch and description of your inventioD^and we will make a 
Free Search of the Patent Office Hecords to ascertain if it is patentable, ff we report 
the invention patentable, we will guarantee to obtain a patent or tetiim our fee, 
and furnish a certificate of patentability backed hy a bonded contract to that effect 

This Certificate uf PatcH.tfttaH(ty will protect flic inventor and aerve as proof 
of the Inventjon until the- CAiSe Ohh filed in the C, S. Patent Office. 

Obtaining Asaiatance for Inventorf^ 

Our certificate iy- oJ rnaat asxiatancc tn inventory 
v/ba requiietinancial aid teolitaln puteiU.'S. 

Our Hve Books Mailed Free 

i(9ae COUPON below] 

la an/ Liddreas. Sciid. lot [tiCA# tKMdca-” tb? 

IMib]ltal;iO(ia«v«r isdued iid ti«e didtribullofi. 

How to Obtftin a Pfttent 

□ur dlluDt Book iA 4 booHof 
ref'i^r'Cnce im invefitanLi Btid ct^tiuitnd^ IM mectuiiiicu] 
mavemeiiU illuatmted arvd [lescifibed. 

Afoney In Patents 
TeBs how (o Jqvfnt lor pmfir. a™i Kivtsi hLaXgty of 
succeastut biveniigni. 

What to Invent 

Conl^ina a vaJuRble LJ«T OF INVENTIONiS 
WAJfTEiD aiul cgnoefitidit jjt^iyuibte 

tii'IxUifiif inveotUin;. aJ»inJarinRiian Teeurdtiiji pticeB 
tTfftiTed f 4 ir irmnLianis, enwaR which is 

Prize of Ono Million Doltars 

ioi ane jnnntraa, ajid. ^lOjCOD-far adiera. 

Patents That Pay 

Cgntaios tetLen fr«n guf cIkdIs who hare Ibailt up 
pnaAtabl? pTfl^rpriwe [otitidKl upon pneoTed 

by ua; aEu cnaotTKiiifiils fmin pTDTCiinent tiLvenlGHi, 
nn«iniirEic:tiJ»r3LS«i4tgrB.Copa:re«WTH‘P.Covt'CTio[B.'«[e. 

We Advertise Uur Clients’ 

Invvntivna Free 

Iti H ll« ot Sunday opwBp.ip^ with two indCiiHi 

cLnculntiDn. Ln mnnufaccurcra' .NHjjnaJa and iji tlH 

World"* PifOjitieM. Supple Copy free- We Gave you 
ti me and TODPey in Kecurinc' parents. After the jintept 
i3 arairtcd we bbbIbI you TO SELL YOuR PATENT. 

Foreij^n Patents 

WE HAVE rut^ecr AtiESttEs in all the 

PiUNCiPAL FOREIGN COtIKTCUEB aruj secure 
FONEItn FATENTS in Om thtirtert jwMible TIME 
ard at tl*e LOWEST COST. Write for gur ] ILiiii rmej 
Cuhde BijgJf gn F™»i(it»pfHeiiis.EiepE frw (osr yBddeejs. 




VK-Trtrit nuEoniNU 

tPurai-w fajHIilHIU hullJhnE appAil^ 1.1, M. F&lBni 
^rKCTl-Uei-Y FftFr rru Ky Ol'P -n»^ um* 



WANTED NEW IDEAS 

for LIST OF PATtINT BUYERS who Cuxtuult: US wben puitchaBlnS nstents. Con^ 
tslufi from IrlvUSTOFACTtmt;!^. MAIL OHDEB HOUSES ana l^DMOTFRS 

lor patcnlji awurca h;y un., «Pd 9u lOftt NIdi.tns. Ah NOW Jclsoo thrv wish tn fHirchDBC. 

Wo lirvlto mnnufACturerii. and arnmoterM tn nddcHH enjr SklOu Depurlni«al r^SOai^tl- 
foiC tli4f purchojce or Iciulng ot A HUkhklKr of knoirttorloujp jut^nt* pocured. bjr u«. 



REFERENCES’ 



of Copime'ci. W^iMlilTiH'inii. IJ, L". t 
Ci'“i -Smc'l.^ipdrEr I ]*hc 

KaivLngr* wdTnaia (jOh %V‘uhhTiE'L«ni D.Lk 



Fl tKhJ COUPON! * 

VICTOR J, EVANS & CO*, Patent Attorneys \ 



CbHtppt kc. 



HEW VDiN BmctA: IPO-I-pi, Pro*4pHy rHq.^El,n(>k d#rtdks i 14 

Main Officer: 765 Ninth St*, N* W., WASfirNGTON* D* C* 

arK-OLtidin - ritw wa.1 m RRjfK Uk' [fJA][(]l' jrtiuk PIVE UmiIu u dearrltK-H. ath-vB 



^Jiri 1D< k LPPP k I k I.LIPPJJ k k *L_aj_ i 
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POPULAR MKCIIAHICS ADVERTISIMG SECtlOfl 
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Inquiries from Manufacturers and Other Buj^ens of Patents 
Who Are Looktni;: for Good Ideas 

Protected by Owen Patents 

Are canstantljr beJn^ received* Hundred^ of 
ideas are warU^ — a market existE for them 

to-da^^ YOURS majr be one of tberni Send for " ” 5 a^***^*^jb 

free books and see for yourself^ — read tbe 
rec|uesls for inventJobs protected by me. Many 
are simple. You Can help supply this demand- ' _ ~ 

i\& swn Els my clients’ rights are prniecLrd I aid in. I ,]|H 

eveiy pradicable wsy, without charge, to sdL Their i e^H 
applicatiaiu rie advaitlBed free — I hr:ir patents are c:^Rt!d BPI SK '*-^B 

to the attention of the proper pmspertivc buyers — . ' ' \ * 

every necessary itilnu is none. Cet my b^jkleta and see. ' 



THESE ARE FREE 



You will inair no obliifatiori by wrLtdng me. .4 simple 
ivlll bring them to you — the lincst. most reliahte 
aud in^Lriietive patent booka published. A postal wilt do. ,^^^B H| H- ^^B 

Siicceseful Patents'* — f.™ msc flvidi; i^. rdit how 

li> yrW!4itid ; cl±£CTIu^. niy S J^an** 
tEiaeriU? bioomcRs mfcliaik; givra (e^liinonioJi, cfic, 

“ St^^nDin cr Stones .t^iveij h.uvdrEtff; of hicifs of loveOLitini 

printed; ariKli.^ fintii'ir iiilvr^'ievTO of 
iidEL-d autlwrltlr«i truth atwnt prisea tin- invenrkfiR, 

■“ Patent Promotion*' — 

E-aiCJll r roiOULlUO invfsiBMS Tfi.ll : Jiam?™ Ihevalur. ^ 

of :voar idea.; iiow I ^id ivty dionip: nnRaiJfacMvTiiia aids EurttialiLd 

jou ; recEDt sucoesiful jrat-enLs, rlc. •■ -<•; jV y^Sj^ ' ' ' 

You »i. ill also be KrHt fmin tlihe tu Eim?, as new invi.'ntuHifl a/e ~ * '*' 

w.nnted. full infcinnaticoi ronrErninj;' tbEm. Oiily In (Jiia Bi jy can " “ ■ ■' -- _ 

s'uni beep ui» to rJntc. 

Write tor these T«-«ay— 

I pniTiLTH psHErMLi ■lia' Ha •campo'niHitlfia. V-nfir wofk wLII b-c- 

CcdT&EHy p^lHriBlauparviiiiHi — rTIT F«M arC- nO hiff}l«r tbu-H. aetwr^, 

Results Speak Loudest — But Here Are Some References 

tkltuiLbllL tf^lrvn"! 'P"n|[. 

Wl|..h1»Ktnn^ J1.C. 

]^iu1i>n£i] LfuritUfl On-. 

Vii'EiWLniftrn. V.O. 

Th« Ctmabno 1'^'^- 

Vii'nHtinKtiii.. TJ. C 
LliilltILlTiK: S""" * fljM-luT/trik-ti 

Cihli1<i™u CiCt, O^ti 
.^VltlOlEDE Mfir- 

llqE-rh'iD-Hin. lln.Dh^ 



Search of Records 

ShsiuI sketch nr model of your 
invencion fin' free snarcli of 
Pftl#nt Offico R«.ondft arid 
report on iiatcntahilLty. 
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POPTJLAK WECHAHICS ADVEHTISIWG SECTTOW 



PATENTS 



THAT PROTECT and PAY 

Send for FREE BOOKS. 
Advice free. Terms reasonable. Highest references. Best results. 

S«n<1 sltetch Of for FREE examination and opinion. 

&ON Pr’l'-gpl' Lp’wrifir rn fcli« Auul-McNHBsf D'jKC.’hifSf B-uki^ti -uui A.Unh4dyi PiaUfatifid far 

t. C<>., Cbicaga, III. ite^zaBniaEiut-ed Patent Allwnr? ri lli'n BBnlcm •<n4 #|&4Cl*.l Hat 

pf Ijk.vv4r4 dtuIiIpiIiihI Ct«dlit C«n|»anr, PcBlkEC Building, Cfaica.i’c, Sharp & AD«- 

nMin'a Dlmtory nf Lnwifcn. «nd Bankencif PhilpAfiliihiB. Merlin J kIh'i AinariEui LbriI Dbw;iarT 
nC Nnw Y( 7 rk Gtr. *i'd lb* Cun. P. Cut-van. DIvHtPTT ot BaBlceTa ud LawTen of St, Lourii. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



A JdPen IfAt o1 >tr»n£ recoimnen'datiDns furniBhed free 

WATSON E. GOLENAN, Patent Uwyer, 6Z4 F St„ Washington, D. C. 




Week 



LCHC p4r^|>LcM 



OKiaatu tmrfmtwi 

iL^TVl-nnvUblr ifirxiHnIhnwa 
It l-.r IMiv. Ufac. qtViipnrtarilni a^ 

™ a! JUlrSpBi 



>HCUn.r «oJ rjLp«-U 



Applied Elecfrielty 

tf™ hb HhBMljlBU TkIO naM E 9 QHI akHlnaLu#, Wl-pan 

ClilYlf SET"*' **I*^ * T*-I^T *. t n iJ n a, -a Tili TO a 

Fm», nmna. m ■ nun I ill a«a,a N am na hthuil MJi 



Earn $t 54 t* $ 2 S» Modlhlji’ ^stjuu 

Tk.. nrfc ^ uinnnL cka 



»»nii^ aali vlaHHL 
P*j^icm. #,m 






Sv DrVWfRU 

Exemlne Tbeae BaaKs Frvc ot Cbarg'e 

be nE. 4 rpTMJi 
n»TT Nr ■ 




fc-itew. tAd'ih^j^Vn.'bp n>^ Nr I 



LJU I 




incifl 
tnd m 



t fr-ern ihATt^iiU^ 



S'srarsTiulsrf^i'iu?^ 

Tta 

AMEHieU nCM^ifiA>L «KIETYp CHbUftO^, U. 



Thli n/mlm fmu Ui cH vf ft ilu h -nx^a^i E«r x-aLsl* In* I 

^ M- 



Amorl-CMn Tc-chnii: j] fioeietj^ CbloAip^: 

H^.W ; BcaamUr 1 ulll h 4 Njr^ nil bald la* bbikj. ihldv^E ru vwiv 

Bdir. nEU ■HE E* »ui ftTYi 

tj.jji, — 



Aonnxnn 

BxrAiiEiTni . 






PATENTS 



C. L. Parker 

Patent Lawyer I 

S.tiy M£DiLL QuAift. \ 

W A AHIH^TQN, P. I 



Fafteiits, Tnaik INarH Capyddil^ PiileBl LilisaliQ(i]i 

flandbimk far InvtJITOre. "Pralectir*, Ejnkfailing- 
ami .dialling Inrf-ntkiiu '' sent free upon Truest, 



We Cen Make Your Motal 
Specieltr CDmuldfe 

iDT Fiibei-tiAf.fully hIe'i Any [iflrt. ^vt 
have pntt«Ti Btiofi. fiDtuidry. ma- 
e-liinc alutp anil |.•latl^ir itApuL- 
maiile, Grt kiiir ]in'™a fnr llif 
cnrnpletc artiefa. nr fnr nkodclH, <it 
I riirir Tin JiauT} nail liirlia ImwiliiBiiVj. 

wks-ncHH pattxhh « wro. co. 

■iiiuat. Iiri-, 



rrcdst i'Mjirirliri' 



PateimTs aind 



.TRADE MARKS 



LANCASIER^ 




£0t DURiiV flLQO.^ WAXHIHCTOW, D, C. 

Book “ bfentiMis - — NteoftiDf sod pHf 

Oar ryi-ijwra.t|nn iHib *n Tiiw^m^rrr in. FITWT. tfl bFl|i bkm 
DflBbliiii ilSi- rlj?al4 tii^hir« h« -qiP^Ontep I4si to AH iC'Uvp^ 

Sbfrt mfiCOErUL C4 fl'Tf- A Etiak C>r'L[Ll4n NTihUiAIt Li wl]3 juj-ln 
BwM'SI bb-SilM, lipfin C>Or rECdiB^LVfi EliAWlikdp^ nE taymi- 

fuirtiLrAbW 4 h.iiIh ui>L fiPt^ilSLiKin ; TH I B.D., Iik nliEH^H i^rhiLjn.1 
pnlwoift wJiaclk iw In vWkwfcl'L" k VNJiiH.1iki ru^EwirwIsr i P^TIi^'l lla 
tr> Fukrin^ XTirl HH^iri h|*m ia Ehn ]irallilnH li^ nihtriEIlL 1414- tir'TTl- 
*knTl%l pnn^ obi 4 lDTiu TTtrn-jtTa'ir nmTiurDaLuTSu 

•R Lkfl BTwaowi; uJ rJiT'ii.. HLlior bln 4c n prafti o«iNr3±]| viin 
jiHoTKlurfri,. nTWilnn «r ifnLriL^bcn cT HAaLiVT- 

BatOm HsddDff s intcii io -haroiuL ffStoDMr ud do- 

tfOali iJL ODr 1 LM|iK 01 VbllJt fllLf- dOiiiufiiii'Xift 

EVIDENCE or CONCEPTION 



I AND ISTAWL1SH VDUR WICHl^i 



PECULTASITIES DP MONGOLIAIf LIFE— r.lf« 1 ei 
> 1 iiiit|^h]r.ai. til? J:IFAn Timed, :3 s<? simple and primi- 
Ifor-rv: ’ ■ ■.■■ ■ 



tivf that TltomBM 
Ijictirre <if [t in liis 



U«ni 



wpu1i^ liav« lik'etl m a 

a. The tienple are not a vifiLt 



f WHAT TO INVTHT 

FAFff Drtrtif 1 vyhat not to invent 
FREE BOOK L MOW TO SELL YOUR PATENT 
n( dbuihh ni,nnM.r»d r-ttjwri la evtir cate A'tihiNi: chuiu 
H. L WDOBWAMD. SMb tad S 3b.. WUHlUfiTap. p. C. 



IVIodeLt 

avid 



Elxpenmentera — Inventors 

Dfv*4ap^ iinDlIwra Hd iHkliB' guikliH nmisLi cw 
■ptclilb'. WnJ line ard ilaJT-K wipn>j Btfiiv 

Mmrc. i_«rr nncMlx ilAck pf nmiv. ±ibipHrnbp lhm- ter 
ertwr TwcvI^J. V Ic ^ MW* ¥ i«^hl. 

irrm mPELWiBE. bt tBsa. m a. Omt^ oacAtt 

MCCHAMICAI. 

»UPPLICE« and MaTERTAL 

irt ill hlirii. 

EDI-rCRIN ENTAL AMD 
LIGHT h 4 .JkCHiNE WDhK 

N- 4 rdv. 

laa HiLH -STnEET. BasroN 





BRASS GEARS 

fTsc kjF u cnJral^ -mw [i^ t; i i i 7^ 
feccHm# TWili ind it nryidi i^r^c ^ 

wtliiliri t/ -oi^in. tw*f Ku m 

c'^rrtftr nlcEMl ibcarSUjdi, turuJ vu, 

jlwhxn mdi nd dish, xiu bbA hMiWr 



ihu cthen. Wc n 
lh« ina vnr 

■kipew cn 4 b 4 « *C ■.' 



^KT IlCHit iboAk N. 
~TT rmr NA«d li ahnri- 

.■ncr. 

atWlY hVJ 14 :ATAUMnrX 

PHlCAU PPaCK OEdiA WDMik 
>. nitfi dv. ^htdp^ 




tlUVFlUTni>G hihmaa 

H> YClu. (turJdMa 
An FrHH at ^haM^r- 
AU VC vtni la miira 

tvcilal jM*z 1 xlmT. Uid. ILOlt 1 B ,1 ]|£l 1 C 
minuljEbucE ab«l mrtit Wc 

jn^ir^air nwzhjjiln. «.,ce lliiE^jnn' ci. 

jrw| hjiHanHafc iSifl bufc«qDl]9Hd 

itiwi. In tivk liw uoEiart 

if. CCBIlillllite hK. E.ipctlm« 1 ia< 

itjKlIr nnlHlnUaA. 

A. Haeka a«hi, J. tknta..F.iMktdi h^'i 

Ut-JU it tih Jl. rhin^gciniuu. fa. 




POPUXAR MECHAinCS A&VEETlSlPfG SECTIOK 
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CompEet^ and full inforiUJitjon ahnut patenta, «v«ryihtti^ Itle 
imi'entcir or Tnanufacturar should know, has been included in theae 
Iwota Never before haa such an inexhaustiblo fund of valuable 
infrufnftlton been ut tbe inventor’s disposal, RoganilesE of the 
fMt that thfl COmpila-tEon of this information cost US tbouaurda of 
dollars, we will send to all intereated per sons, any or all of UlCao 
bocks, enbneJy without charge or obligation. 

“Millions In Patents” 

Thii ISE'pajiV^E. tcUn tt*c li^ry oF IM r^miuicaof lu-vcfttlat). Thd brtin 

rJT in'*-rii1nir id llw mnilcEiH mads the oncikmL t*[tv Vnte *jtne- true, 

MaiMn* have been p£ld fat- m liook. tnrtuDM luw« ™rne f com a tnr. Itimd 
UMJIcmj in P^ien.tA,''if.nd jrou wi]Li«*tl*fli (fiA.i1.hiB <»uiitiT »iwl uJL th* 
el llvf ti'crld are ™dy ta tt^-oaid y™ vfltd*it e««»niB if ™j tan 

caDtribott onc-uieful 4f- atnuBirkg' 

“What Is a Trademark?’* 

It ii EuiL jn t,) bw (hat bilHori* cf diitliam lid're been nuudeouLor 

( hldttTiaFkS. nbelB and copyriirtitii. Ha wh(» catt f UBhioji Ji t:r[ulldm A)i( or deEiffn 
B label ivbleli .viEl nuke a;i.K>dibi:(Birind«]t>L«veaLl iSmlllaM tir^vetiLlaiEKlji- 
putiLlity a seniUB rw brains tbs iifr«n almual unllmiEid 



Foreign Patents” 



A wood Lnventinn is Imjphr doil by biit by tlietiKiTM, ’'Forolen 

Fotentj ihBin you h™ ttw invftilAir mBy be p^ld by cythrfir rtnintries and editr 
[MsatH. Hi-weltifl by IKis naticn, fra- bii Idruu and bia inventiraiB. It 
JwDF iVBV Uirwarth mir repa-csentaUver In [b« rApiteJs ei die wpshj; ifmintBJn for 
your bcneALm endless ehain nf Wi|:>milni(Kfl whLsfc, If yoq tiio ■dvantBaii of 
Ih-^u, tAilrl ftStdh tlwi-saTiJi itjnd mnke cf yxiiir peoduet an di^ttiLtbnt tuojf brinr 
bach tvyiyu rich rew.nnlE. 

“Inventions Needed” 

Th»b«ili, S»p«aw. Twabefwc yooa a ef the actJvfl *ndnrefltiitl* 

Held of invenllaer. It lelli yo*j ihe lnvH,ii(kirn (lieweirld iua,I« (odnyi tJied*yrceo 
iidhiuraoLUNra jurg ^Jiinir fyr ibeir btiBineu, the- bJttfia. fw wbloh Uu imbtic 
i^iJI pBy bifi- l-nmny, ll icivea preat rnen^* kleiH uF (he ieidbL lQip43e(tL,aLthin2d 
noedod in iDvertionB r»w. Selenoe li die key te tvcalth. and Ihia key can bs 
[■nrnSd- bi*t hy ihelnycntiHf Hi i» biwh (el L j- you why. 

“How to Get Your Patent and Your Money " 

the TUSH whs im.vmla ra»ds the erw>i>*b^Tii>rt pf the mao whg invciti. ThI* 
beeb. paflAii, It a KUlda L,i iIm;' inrenbnr. It dciorUiM, ocevedinf Uttiu leicli. 
irurnol «ir Mpfrienc* And the Ibbootii ef m«n niad« rich by patents, ho?f tha 
[nventor may leouK money, the riatKimraint of monoy, Fm- (he device whirh 
hiH htaln hbB eraiitruotcd. If ygii hive mveutod ■oan4(.binE aod dtkoiri: to 
learn wh*ii( <«iH ti?"l you to set yoiLrpeu3it Ond arhAlyou mtint do to find: 
rrmukcl:, read thiB book. 
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Spet;lal BnUetiii of Patent Buym*' 



This hci| 1 ^(iii'. 04 'rxU(g|i. tun tAine copies of hundiiviL* <if ]ctte» fhim WcalOiy 
men who eie seekimy Co purehesc patents. fJ'ex(.(i> tfaeiduof (JieinrentlDD 
i( 4 (lF, Ibo moat vnJuBlile (fauijr to the lavAhbxf » m hinE of wbAi« there Is a hun 
icndy tb buy tbr invcntlou oe to fliiAiiM the inyentoF an that liis device can |k 
madily mairhcled. Vi'c Ad A? iutermediBry. iMithaut cue i^eiitof cterra, l.ieCwECD 
the hiao who invents end the man who loivoBti, 



We Seiiure Reliable Patentaj Trade Marks, 



Copyrightd* On Meat UbeTal Tcrma 
Elver Offered 
Send Modet or Sketch and l>escriptiDn nf 
your invention for E’rtbc; Search of 
the United StuCei» Patents 
Hcivcted and PJIflcult Caaeis vxv Our g^pccEmlty 

RANDOLPH & CO. 

600 F Ste, Ne We, W ashiiigtoii, D.C. 



KAJS1>DLF]1 & Co., 

WASiirNGnojT, D. c. 

™ m p*rt. tba IawLi tivsliMted ivb msrtlb i?f [kin 
c^ljein. rwriis tui nicrnla oJ couxicol uaiuci of 



'Uclti.'d.}i 






jiTnp.tT 



i Al ATK 

’ **^*4 ■#*■■■■■■« »I-PPB 
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POfULAK MECHANICS ADVESTISING^ SECTION 



na 



TJ A T^TT'lVrnPG! SECURED or 
X I\. ± JlilM ± FEE RETURNED 

Compare My SERVICE and TERMS with Those 
ol Any First Class Attorney 

Sc[h 3 Sketch, PhotOJI!i*a|yij, or M47del of yemr inrention for an ACTUAL SEARCH 
of Eowrds i>f tho Patent Office and report aa to patentability — FREE, 
r £^ve (Lvary detail of every case my closest persona] attention and dc not 
entrust your interesta to assistants^ Impartial advice on your ideas. I help 
yooi sell your patent. Tcrma rooderatc. My yO-piij^e bOuk tells what iiivetitots 
should knotv txfore they apply for a patent. 

GEORGE P, KIMMEL, Watdimgton, D. C. 



Uie!;i and 
Hfldsl Cninpkie 
Patent Book 
Evw Pnhlisheil 
for Free Dis- 
IribuilAii 
WRITE FOR IT 



Agents! 500% Profit 

J2jV.ori to S50-00 a week that's whftt out 
afienta are npikln|f sellipji t™r «ew pieiaUic 
sign letters for office winclows, slftre windows 
and glasa oLgns. Fnr s quick, esey mnney 
makln^g propoFution for agenEe, salesmen end 
sign, painters, there is nothing tn equal the 
setting and putting up of our new metaLLLc 
letters and numbers. There La no expericnee 
necessary to put up these signs. Anyone can 
succeed and make money right from the start. 
We will M[i(l you full particulars and you ■will 
see how ensy it is to make money in this 
business. One ^gent says I " Have alre^idy put 
up 14 aigna in this Jittle burg and juore in 
sight. Yutjt iettera are the best thing [ have 
seen in yesis, WtU sciou he in a t>oeition to 
buy in JiDOOloia,’' Another says: “I am getting 
all the work I can do and the letters have 
given entire satisfaction everywhere.’' We 
arc dlaily receiving such letters from agents 
who have started in the sign letter huEinesa. 
Thia ia the only field that Is not overcrowded. 
Tlrtte is a Ijig domfind fur winduw and glass 
signs in eveiy town. You can sell Jo nearby 
trade or travel from town to (own all over th^ 
country as you please. We would be pleased 
to send you a free sample and full particulam. 
wanB toimlt. AimiiEss 

The Metallic Sign Letter Co, 

40T H, Cl-»u SrrnjijE. CHICACO, u.s. A. 




200 KINDS 

FIIXXI.flN 

rAriilna 0.T|.| t vim lfiH.ili:irE .mil 
ll-iljlt i-inL gii|j ithj, 

WK.>rrj:::j[» i'l'XXLi: tvoKKV 

B.r. JIMII- MIHH. 



joBt i^eii«ilT and eiirn np morh moncr an 
oor hiuidrddiKr other av^riEi Tvhri. ^Inun 
aii-tJ, *n, *3. SIO » ™r -ZJ.S0L" 

NON-ALCOHOLIC 

Ln tnlj«L tSfiiipK I'tTtomrH. 1 
■ MilonM. eif. lN«r JtMl kl 

uLI^:i^Y[i>LLLri.' xiipfci'U.ni. ]iOiui. 

<nitfnm>.r. TjErili. cr iin cii|illjil 

iiplrtl. JOO i+r wnt (irori'b 
/JiibE. Brihc iiMui-la eriio Eut- 
il*]ii.il WtIn 4 IVlIi'A.y Cl>C£ 
ivr I'll] poTti'.:" !■' n- — rlitC 
aemEjlICAM ru. 

3W14 Tikiril On.(.,..itl. O. 






f — 

! who rri 

1 tDCtV 

[ a 



A to tli« Inventot^ 

rr»d>i nnri JhhiiU It. b LlIC pOHlbBr wnrth cJ 
-9,*eJimi| l^r 41 cujiCh pcMLO^t. WtUT W "t- 

A. t LiCET, ■ Ihpi.T. «*aHlHaT<lX. 



— I 

Lll«- 1 
. ifon. I 

, p. ^ 1 




JENT5 



THAT FAY, e BOOKS 

protect 



S^d dour fmmftrfi fot- S^orcfi 

E.E.VlW>iiuui &CA, H71 FSt.,WJSll.,I.C. I 



««( 



iMtiilcd V.V nifi|fiei*rj’ vnl^ulaEiViU, fur lliry :iic nuitc pra 
lidc-ed to e-xclidnRE a pint (if milk for ijt i;pr>n.ii fii] i>E 

vt 



Mnuar, nr trn li*rUT n 
■Mf llit pcop] 

ikir ia[ ehJlLD. iimpEC'IlfiAE'tC J AHJ khid ; ili?Y iLi c iilpi^ 



t:riw_ Fvt vne Uuhb vf m«d.iciDE. 
Ir Except tluHE: irt ihc- dlKtrlctEi HL-nr iliab ffun- 



hrive iltil ha.iT a Btroaii geiiAc ubcdk-nct. ' In fact, 

thEjr havE qna1ilncali<ini Bufficiefil to Fdveh jie'i ii^ilt- 

IMiulciil counEry. 

Tilt MunuDlian!; have Elte pi.aFulifir tUSLiiin *f prarmjr 

AGENTS— Make $100 to $300 

DOT month etiBV »llbie our tH-w Tdplkatf 
SaoxE Pan. Cciokinx utensil fpr 3 dlir^nmt 
(iXidnenorrr tximer- »• SptClaltleB — aU 
WMHwitii BEllEra. WretE quick fpr ex- 
.EluEjve EeTTitoTV and Inr^ CELIEJocue. 

AMCRPCAH ALUMINUM HFA. Cd. 
bt¥r « *> ILEMOMT., ILL. 



"i °° .•» MOVING^ naURE BUSINESS 



MnL Small Capital Starts You 

on OUT *4ay payntantplan. Ba.(la now 
end celt vaiur mhera. W* dOilt dVirr-. 
tblnn. Write TODAY. 

Atlfls Moving; Plcturo COk 

Ihiiit. 4u saii. nauEi«niGt.,‘U1uaii 




- Ceteloq ^ 

Free. Show 

you 'laiv fig 

perdey 



Buy Him a Real Knife 

FOR HIS CHRISTMAS GIFT 




C. CCoy|^i ; 



Nnt hti^ flnllTieTT eI tt kriltb. biita HemiLiir. haiiJ f.''i-|iA.I E'ilxIIhL. 

Ekii.l luiM 

blii-iEI^ I'lr 

trakipujXiPt tunUli^ imil 



, , , _...* Mil 

nupf .Ipwl Itnirp rJlillirLEI i-nCkn.l Iviild 
III piit Ear 






d ELh — fully 1^1 1 ir— II Uh.tI. 

IliJiIH i.Dibl |.m im.niii.. hIiEii iif "I he 
enj rvnnvp hhJ *Jiln?» un Eiiv i>llieT. 

SPECIAL. CHEUSTMAa OFFER 

No BIB — QiKTHrnnir Kilifft S Wl.^kt. Sn. Sjll— flirtirinnir 

liDirE. e Eludes d 1 .X A. OUT Lh TWO.T]] E L-l U6 ACTl'AL blLE. 
tiopp A PfHn.liril] RwtI neiidlti Kt*Ef« alhidliitolv free 
E'fcfc ai(.h a peroInnKE' tvf U. knlTCHL W i*e pVv ■ W"!. me. 
At*n.1p Wan.'ltA Gve^rwtier*. Wrllefor CafslEB AP4Te™>i. 

ctniiEif mil cunEkv co.. 551 w. Litt ciiiCAca, ell 




POPULAR MECHANICS ADVERTISING SECTION 



Manufacturers Calling for Over 
Two H undred In ventions 

Money Is Waiting to Back the Good Idea 



By a Wofhiaglvrt f'atcnt A.t±omcy ] 
Nevef WIIM tile™ Sl> uH cuptnttiulty Icr 



tba luv^Dlnt' t>t Humetltlji^ — — of merit 

iiit uow. 

u.du^Liet'i^ rt;T!; vvith 
fnH^-Qey ullcl Are 

ftpr Jileus — 

furlhurttr Tlie Supply ja 
not nciitty eqvAl to de- 
mAddr Over Jcltcd- 
tirvDS are Ei^ked ItiT id a 
glared itL d Ihtio 
book ^^Wb-Ht to Invcrit/' 
The demand is not for 
anything eitroerdinary 
— ] UBt Che common every- 
day thinga that makn 
^'ork easier or life mora 
plensant in tha housa- 
iaotd, tha shop or the 
Jield , 

Voa might think the poosibiJitieE of the win^ 
dow ooteen had been exhsmsted, but 1 know of 
£3 ooDcemS. that are iookidg for a new ticreen^ 
dniy covered by patent, whioh they can iminn- 
tactpnf. 1 know of 4& manrifactnrKT^ and others 
who are ready to mnnufactu™ any good, putentecl 
household article such as can khkEng 

pans, coffee pots, wsshiug mnchlheS CAip^t 
sweepers aud other doviccE. 

Witliin th« lost waakn \ have racalycd forty 
spednl rarjuests fnir a dlfiliwAsher and dminar; 
ffevantaau oilier^ reegn^t an improvemoELt In seis- 
Qora. MnDulaeturaoi know that everyone must 
have a pair of sciitsars la ttio hcmsc^ and they ic- 
alLza that a uoveLty in tliam would alwej's sell in 
place of tha old kind, and hence the demnud. 
Among my letters are Blateen requestfl f(^r p, de- 
vice to turn sheet mnsCo on 4t muBiv Stand or 
piano, and Ecventcen people are inte-nested in the 

pnnjliase cil a patent 
oiiadcvica frirholdEitg 
au elaotrlclLglit juauy 
pualtlou . Bi^idcs lltaa^ 
thate ate hnudted^ uf 
nsnntilacitireffl who 
do Qut Epeoify any 
particiilor device but 
State that they would 
t>e liiteresHfid in any- 
thing of merit 



A CtiEcngo man says: " 1 waut sotuathiiijt that 
Man be sold to farmers by mail. There Is pra<!- 
tlonliy no limit to the investment my aBsoeJates 
would make in a good propoBltiou." A mun In 
Woodhavru, N.Y.^ Bays ha Ie iq tha market forn 
small household article, li^ht in W’^lght, which 
Man be sold samewEiare around teq cents. 

A prominent tnnnnfactnrliig company is intar- 
CBted in 3^lmel]l3^lg to Sell to hardware stores , but 
would also be Intarc^led in other things promis- 
ing to be lUOiley-makeT^. 

A jnaq In Revena, Moss., sayEt ''I am looking 
for suTuethlng that can be manufactured, plant 
equipped, elc., And marketed for an outlay of 
uot over twenty 'five thousand dollars." 

A big tC3;tiSe machinery company says they ana 
iiiLerMted id Pewly pnlentcd devices that can be 

either bought out- 
right or manufactured 
on royalCy* They do 
DOE require machinery 
inventions alone, but 
anjdhlng of merit, 

A company In Eel- 
vlderc, Illlaols, wants 
patents on small tools 
or metal novelties. 

A l>wyton, Ohio, 
contiovn writes for 
Eome mncliinc or de> 
vie* that would havs 
a general sain 
throughout the Land+ 
The names and addreEses of thcEO prospectivn 
puTvbasera are supplied absolutely without ohargn 
by Me^is. Chandlee & Chandlee to those who 
Oibtaih patents through their tirm. This firm has 
been in pTiictjcu before the Patent Office for over 

Iwtj'n'ty years, nxirt Its iincmhcrs are, enti.n.cq ueutly, 

familiar with every detail of patent work. They 
also lEaus a booklet entitled "How to Obtain A 
Fatont,” which tells iu simple words Just how to 
go about protecting an inventlou. Tbe two 
books, "What to Invent" and "How to Obtain 
a Patent," are both free. Why dcn’t you writ* 
for thejq adid learn what mauufacturert are look- 
ing for jiiid how to protect your ideas^ If yon 
tlavo an invention, Send a sketch or model and 
description of it to Chau dice & CJhEmdlee, 9C9 F 
Street, Waihlngtoci, D, C. They will give you a 
free opinion aa to whether or not Tt can bo 
pateuled. 




Hwt-Rwfinahlt Batth 
v/rA 





I j 



Ptmre Uentloti /'AjHirffr ifCcAcrniev 



144 



POPULAR MECHAMIC5 ADVERTISING SECTION 





W DO 

W YOUR 
f WORK 



>T4Li MrtVK KIVkVES n C1B4HD, SI1.W.B 
TO PO>L1jK,SMJULL TQQLS T? griRATI. J 
WASHItIfr HKK1|ti» « -BHIJICKH TD p-uwr J 

LET THE RED DLVIU M 



AL=.ichFiL itf rint' irairr diiK^t w:Tl sl^ivclup M f K 

A-Li'iI'Ic^ C 1" SP hi DiPV •’Ui:l Hr.llHX pC4-44UfN. <M'-T 
Uith^i -hiiAll u->le. [iTrfirohe<1 bi>'ke; 

nhufll EnaiirocLjan. 

■t in. Mrttf fpT »»'l TimilHAimn. taiAH- 

i n PtaEhmn, >1» K ■•> Id Iri- Mlii. Hur 

tra-arTr ] H. P DivuEdU, ± In. ‘Mp.i 

iHrv ¥i.. *44 * m*p- 



NK -4 hi. Phbar i£n«'l 
■■^wlni; miEhi^ija : pt 



Mil 



tv 4r 



thLi 



H, b-llahi«i^. 
■“ witikl. 



■U, e4c.. i^iLb in*.*rv^*ffuiQrt 
•palub D>J puDfP. S3i 

K’a. ]4£n -4 l«. Rhabar ind niJIin' 

□ El)r ¥£.541. ntti 

.V'jrvir bflA^ ■■.■£ inr 
L*. _it K rcwi™. ilt'kr rfC^Jr 

rmL'.n' lr»A iinLrP i4T 
m*n i4. ejrfTlsrrtP vu#r 
nrvi*.ihi ■"! JiriP *tppiy 
. np^ ^■'•Eliiii Ajv-iu vruciii 



OIVIHE WATE.R MOTOR Co 
BEPT P. UTICA, M.V- 



MOTOR DRIVEN 

BENCH SAW 

Saw^WBBd and $«ft MqtBla 

]nfl»[»rk^|jle fljid EiKt tco- 
ni?inik.'a!. For shc^ nr [irLva.lt: 
□ST. Full dtscrlpLion iind or- 

CuLa^ «in reiiiLciL 

H. G. CeAKE 



Gnnn ILd 

BracMbM. 



at wTCatliu^ attw a meal- I'hi-n; Is- no imiiuitd rinjj. 
■and lilt Vnntlff. -rtn-wii Siis npi’in-iiviLt just as HI 

jujuti''u- .Jlun nnd noihkn ari; Ih>1Il ^loiE li-ursc riilErra, 
■find (ticir tll^LII III nils nri iii BlinU'n au .a. ijhiirmiiiif niariLiLr 
at tlie iiinc oi a Tvuddiiij!'. 

'rh±}' niDFrlcil tjt-liir.i lh£j ai'i:' lirLi;<.-]i iir ^i-^loeni 
Lot free Tnajris|;i; ii- nrk'er jiraicLLccd. 4 hi lIle if^y oT 
iltrr ijvEddtiLjT, iLt I'lridi;- itr-ta ■!>]) lmTAi:li;iok 4 anil, alter 
hnitaji ridtlETi riKimd lier boixK aLvural time:!, rIle hiti^ 
fthviij tlraledit t(, Jier nrw hfimt. ^li£ fcs IhKn a real 
Aijiazaun. 



Water Pumps Water 



is Bm5}i ^ Hff e'l llie worEt^rcBaMnud 2frB.ll4uu 

wfcfi alWh.Tii hifli^ ^jfuxla Umr .uxel butMi. up yGUr hinnu^ 

file LikraHC: W bote uJ* DchlIah 1b Bjiul1ic 4 In Ibv UaiJted ^tAici hiMf £gL«lkuiTe(f 

Whiting- Adams BRUSHES 

THE UM1T£D STAT£3 MAVY Ilu rnuld Ett Ip^iqpt ma^ >imt BfCeiuivB purebAsef. 

oi BruabN-KTH^tiinei af 

Whiting-Adams brushes 

SEND FOR ILLUSTRATED UTERATURE 

JOHN L. WHITINO- J. I. ADAMS CO. 

„ . ^ BOSTON, U,S. A. 

anuli MhBufuttBraM Jaf Qnr Od 4 Himdred Yeuf 
TTLJ ti Clf--t 5 F-TP ■ 11 rPi*i44 Aw-Udi^j -DCilxL U^inJ, ihxi Ul^IhiI: #i; 4 ' MA □U--l'-hSJ.C T 1J .W 1 1 iVn 3H£ ^ 





Vrith a fctfr Ralb. PL^ily ot ll fot' Twiipwe about yiiilr lan'ra and i:\yujiiry honie 

— day and niiB'li-ti winter and aumiriEr, willLtidC IUCIh iPn^iT-, froezmfi- ar rtpaiJii, j'hc- 

RIFE RAM 

9p hr >nr Hni:il] fdn'nin faiivLnc a fiilE 4’if CbKe l44^ CT TDiTTr nn'1 O llipillj^ 431 CbhM OT 

iD[H-ti.pnllc>np per in1iin.-tPk l’■|il^ hl^h eltTp4eii i-mUh i*it nLr pKiwnKi iwt-ciiii. 

’SMi- tci knitbll. i*‘Lrrt codt ciie ocnl?- rodt, A.Iwiv?h an tli-ri ^h= i>rc-T IC.fflHJ In 

[Ullv tiif- Ti'JI UA ^viiT uhtiir iiivfil^’ -rDriiiitPiin^ Tiir few^ iFHiiiii>ihiATii| 

^u^yjiLir, dH |li^ ii iiiif i iihLbII. Vi'rJi^ todnj^i 





D tt:t 7 S-in,ch SiivinS 

Lise price 373 aisri. up accpcdtiLif 
tci ^rr-r. UTvtn re.iiriy I a Inij; serLtl 
fgr Lfl' Jic Cain-i.i« flnd pnees- 

M/.L& John UnrnpsCo. 

imRnl.T Sltsfl. Bni-HFClWPJl.l. 



S[)Ulb fiend Lathes 

Ibi sni litfiar Stiw 



f1|ipw Id Sun a lfalb.c 

.1, ill I fpfi h IwHih fi^r I p 11 Ih 
roApDid, flt<an]3 :¥ ruivjiclhL 



H u P hJ I flr q«n 0*4* t>r riis« 

Kifliir lAii^w*. !! '.Ti'Jifr' Ni». 
■UUTH BCHD UThK WDKKB- 
4^ MidiMfi Si., ¥4inb Biiidj li^ 



rr yn.'iti (iH^llahl in. good tool?) y.;iu will dnlifjl'i I h'l 
Seha^lian T.rjiktea. Fcr 25 ycarawe liavt; LuilLl.aEli'?s.:i.ii<] 
EiitiieSi riiilypftnvpJhiyLng skLllcd labor always, and iiiipt crving 
Equipment and machint-ry every year. Sebastian Lathes are 

STAmA/fD FO/? Qt/AUTV—LOiVm PJ?/C£ 

Tlir^' .src =:Ccrjr3lSr BounDinLcd], sirripli: zinJ dui';ib]i;. ir-DrdErs and 

v.itLtntHty IftK'rs flvilKi USCJffl nf Sfibnutlnn Ijithtf! pravft rfii-., 

TJi«i .^^Ebustinn TFputation is bsck pF erLTy' ^I^HLiisn Lsillie. You are jisdee 
a:-iJ jury wben v-'iu buy u Jn'.lLe. IVs nr-c roL SLilisScd umiL ynu ■ni'E’. T.r-:Jt -:;vcf 
the'' -coinitlt^tE line- Lii uur new oulr-loif. It showg LuEti^ lor ifiTieral TEpu.ir 
■wcrltr Karasc sM aMi.nn>i>lj|(li' Tvark, =<& 






Si^bartian ' 



hajf j,'(tcr buy a latbCf say 

■t tx^nK^is iron thj: rjiTAi.^n) 

TJ4E SEBAiiTIANi I_ATEI£ COMPANY, lUT Culycfl: £t.. CincJocii. OIlIo 



# 1 ! 



et 



iPOPDLAfi MECIUHICS ADVERTISIHG SECTION 



J4» 



Bright and 
Clean— Just 
Like New! 




3 IN ONE OIL CO. 

4 Z CNW. Bpu«£L«v, NZW rORK 



Y ou cflci 6 eb* 1) tiftifly eve^ythlcijj 
in hnni^ nEficc or stone Always 
perfeetliy oEJtd, a 

WtlisrCICf'^ pnlEalind tiTipbt a:; r=w *nd 
SB free fternt niat and larnLfih 
llie dij it was bought. 

Tty 3 in One few aawJfig 
m«chip.eq^ ciguks, CATTieraa, 
type Writers, futiiitUTei buth- 
room &i(UTes, electric fars, 
lawn i7]UwEr!i, ^unS, 

rods and reeL-a, etc. 

TIltw aiaM— 10 cifl. — 2S ctE. 
— 30cts. Soldat allgpod Btoies. 



FREE 



WHtr <0 T mchtdub 
laoigtE Bud DLctloji' 
urM — FREB! 




I'PitpHicat^ UcT-R tnr nil Pin Pnmblcr 
Ijoc-Ili eiM be miMle Ira ti mlnote with 
TbelarriMa M.lrPi Key FUiag Mtdiinr 

BLVxtnfal* he fliiAIIV &jd 4 l t ihtHlj^gT4#, 

irlHiJe-irT Ml4 biwk tSMC^r 

|CLrdiiflBLAnj, L^TiHir rte. AnFijeqinn ehAb h p4rT«cfc 
iliplalo knr plL^i^iE tVti^rlW Ifi# 4^iinli trm- 

rhyn BcwMn'yQ/ aiyr«ntMd_ ITauj paTliijM IF 
Pit fnllrajj Mdaffcimy. nrlu 4luH dk. ttcnl'M l'. 
O I'lnliiror V. dnAnd nrnvpllfi cunipli^pinirtiHi 

bTHLvnrmlPnC. r\\Ma^i\ iiiMimS Km mMttMr 

'■ --4 lev 



^^'i^'jLSc n<h V -d ln't]^i Cn Brubr. 

HAgtRISUN ir fiOMPAWT, « JKW ! 1 T„ 



sj!w iiiei 




Tool Cases r ^^****'‘ 



*aBdMHiahia'll 



Kmp roerb 

l\jn!ukT?.H I 







huJt, nvL* 
ttai^ iiuk^Lt W*m«rF 



AflwfvidHJI amiv>ni^‘li 



utd ir^iL 
. . It", Ip 









itin. ^ HUi arata lal Cm ■ 

aea CelumUa *tr, QAYTQH. qhid 



YOU NEED THIS TOOL 

GASDUNE 
SOiLD£RJhiC laON 
BLOW-TORCH 

Bimpi bd. I , eniHiaiiMVJBi. ■<». MfA'< C*'p IndlBBipiBHl, lPt<)U U-S.A. 




For Your Boy for Xmas 

* 



^ NOKORODE 

SOLDERKIT 



|IEoid.rHiJpii InnlniHiLiii -iitjHiit dh^F- bCiCi'iH- Jii]b- 
I he™ to e^'cjihHTip-. nnn-hln^l fiprpf¥|H.rlj- 

Jw fjT BDBfltorLn^ kHllHllP^'le jHnluijMi Iinii-- 

Uonl HiMd^Tlns Ima, Nmoih •rncr. t! -ttrlm cBBr7. lijrra- '’>™ 
H'>1 <]Ek 1 d I^Ldn Ihiin^ " IkM Iti Uu enrlA" liotli Tcrlfj [ 
Friettou Tbikl U piled fMi «lilU Hein m miU ■< f l.n. 
THE H-W. DTNTOH Ct>.,rnOT[l>ERCE. R. t. 



lellK 

ILibvd 



...PIH: he™ to e^'ejih-jiiir. nmi-hlnpl fiirw 

BDBfltoivn^ kHit 






[UnEnit AwdHf) 



li jnur jnfc * lI^tElE 
wKere it"* ■'Varm, 
untutten the top but- 
lem aaJ the Etn),' 
lar Kihjla burcL m 
C«minTtably, 



Thi* adh^tableneck- 
biobieir Vpben InjragTICil 
rltHH, a rLiii}i 

• P'P'iiiLTpn'cr Biid 
kc4p4 dUt |]l± Krimv 
iad mid. 



Gunnnteed l}i« beat Dveca.IEi 
you erot boujifal Dt-mnney 
haeli after 34 wtniCi, / 



isn 









Lannid, Carter & C«i., Detroit 

CnatisiOita^fl M^knrr 

E^'Croll ■.niL Pfih^ IIVK'II. 
Mii-lL, UlLi>-jIh, Hw Sad 1Tnh[ud3»,aj. 

CAEudun Fiictorr, - 5 btb&i, Cat, 



rjfOje; JfCildfiirf rnpu-f 4 JK ,VriTflopica 










POPULAR MECKAlflCS ADTERTISIWC SECTION 



UC 




Brown & Sharpe 
Manfg, 



Frovid^nce, R. 1 . 



Give That Boy Who 
Likes Shop Work 
A Set of Good Tools 



litrG'a the best vruy en<.'(iur?iKL‘ a f tudent or 
appr-cnticc taking up kIiO[v He 

will U; r^ruiiJ ut ucic -of Lliese aets; not |)lay-- 
lLipNK.¥, tut the toeSa all expeft t[iei,^ti^r'ii^'S 

use. Ttia t<>u3s inehiderj arc thasc eesenClaE fe 
every y-nrin[? nwlijiriic. Gewd mcchanica ktinw 
the trade mark Lriauve^ tfi ■ 



Brown & SKarpe 
Sets of 

Standard Tools 

art: of two strlra*. Tl« Ctie 
iB. nearly arj^tfueJ in 
fc>ldm|{ le;iLh?T iia5« meaaur- 
iriK I raided. |( 

indudes p. tcinpcrcii steel rute. 
etimbiniiliani tKjuarri centra 
RSUEE, CEQtje pur>cb and. n 
pair Each of dJvideTa, Diiltdtls: 
jii::ldo Cti|ll>mii arid 
betdiSphnidiild i^bpers. Tbe 

EAtbEr set, filtEd m a nvoodEn 
tttuw. CDbtaltie m ttidliJui iitr 
the abave touls a very useful 
■■' KmuH tvit* fii>r AfipTmtiicwl 
TflaLhinisru.." Loitk m ei tbEse 
RTtn at the tending bnTdwjtrt; 
Htarv or write IV^ tar a 



Ouffi'&eciUakiRuf Machin- 
ists' Ttwts shtvih's a big iins of 
nsieromctcTSv fuIeEv squares, 
stalcii, V-ernttrs^ prutrivetyns 
tndjc^Leirs^ caltperg^ dividers^ 
gauges and ether tnols. 




"Red Devil 
Nn, 543 

*£ as. 



Most Powerful 
Nipper Made 

One P«hih{ Haitdk PfeMnrt= 
20 Pounds Cnltiig Pressare 

Breaks the toughsst wji'« 
lyvith least strain. Hensd 
find tested cutting edges. 
Scientifically shfiped tianillea 
afibrd a grip ] ike a vise. A hand- 
avme drop ^D^ged steel Ion]. 
Sample pastpfiid fiir SsC, 

MedinTuci" TcoL B^aklct Fi" t* 

Smith & Hemsnway Co., Ibl 

lei CbaulHin Si., new VbftK CITT 



OacrIiaLr jiati n[ irwi in a iniilljuii I'fii'ts PE wJIIct Jr- 
tEEl.bbEE tiy IrtHte, and rnan" Euht or pa^tB 

rh»l<VT wHlvr unpalal-abLvi .□:« weIL ai LinuMinCi! fpr tann- 
dvrinir puriKJEES, arcardinjg' ta ike U. li. GEnLosioal tiur- 
vey. 

The -vlCTat^ira Fti ihu nr^i' Mnuklprtl l^uildEii^ in New 
Verk carry fCiOIJO pcrv.ini 3 day. The ^aily [■'SVcE pE 
each elevator avcToyei 13 mikiM 



THE AV^L YOU WANT 




1b tKe lErLui ne j] Vf ; h.H SE.i>U'‘LncU: StiK']i" Jwl ^1a1i Ui:> 

eicJ^lfO* Ti^iilra ^'-i' LIitAhi! VwiL In tmnl i.it IihiiiIIb' niiilHr l.lii< 
f1 iijp-r Li]ii ^fnl-ur^L Ei-n-.iiiiv livATJ BT baht Ptrilcrld-I. i| 

|HI' n t, Pk| I ErnriEicit Jii-t-i| |r- i|iH to prMect 1 lie itlTCn-l Iflu. II jj. 

O.A. Mvrws ItfHHPAHr. vaaa WlhirtHy A*«l, Chkita, IINmI* 
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Give Him 
for Xmas 

The 

Simonds 

Prize Tool 

Cabinet 

It tfl the inrat 

pradjual^rhl HIdSI SSt- 
►tfsctory (tift tlint can 
be ma^le tlie btiv at raSD 
ef pieehofiim] bent. It 
Conliadtis ^irhaL Cbi^ een- 
nrrtiiiift rjf *(sperT oplnlfin Ii3ft dccMiod are tlw nroprrtciofc 
(i>f E^neraL caiptfpLry Vriufk abimt Ifencnk, fann,4jo"slidp. 
We jjr-e frfferjFlff it rine nf fiftjj-ieveii jriwt Co the 
bovB who can ■iiaJse'W'JEl'i ccTpBnLera' couls Lbt^inesi uuc- 
fuf ar inRefi»u3 thtiu at bnine or bi scJiocJ. In cho' 
and eKnetaJ eKcrnence oobHuJrrit ibc b«» 
tn>l cabinet an tbe merltel, and 'we are nfferins it fnr 

nnJea!! a splendid Xmas gift for man wboy. It Jnduek* 

SmO^DS SAWS 

■mhlcli BIT: (Bvneflbiv known ct'etyv^Tierf for edne-hold- 
SlUt and abk-rp-ciiitlnj; qualities. AU the tunla Of 
aiandatd ina3ieji and finest nunlLty, oonveniently and 
cnmpcKtty ai’ransed in lha beautiful oak cabknet. 

'7/jo*r awjtJ satf^ tMt eiti iikt ditmoads 
Aik/dr sates tkai arr branded Simarrds'’ 

Aik jnm ilemcr I H Itt h™'t tt "r ■■ni sind It d» t«* ap«i leteitk *1 
tvi ivrtie IB i] Bif DwidnldKi "Tie rt^ideiKe bbI ilie Bi-,*' 

iphkh [jOtAilni hiinb ^miiiAlihE' laiKlirtlkjD far □ic ■nutou' cjr3mln. 

SIMONDS MANUFACTURING CO. 

^ TH F SJ.Ur ■■ A K E 

FITCHBURC.. MASS, 




Tools and Cutlery 



Slid> by 

MwvTA'U 

KaDWdfH' 

Know 



Tlio IJiLli4-iE £Uledi Fi the ^eateal ]>ap<.T-|in>.idHCi>t|; 
a ■ ■' i ->-- ■* 

£SljM.tia0.i.NNX 



X Jiv nuamt. la libc i |'i 

paantTjr in the world by a wiite iiLumm, the n 
ycarij uotriOt tieinj!' eRcimBtEd lo be worth stII 



rcbent 

over 



Drop FokWtd 



SnipsSltoS 3.50 



FORI 

tais j 




ba^ Ter MnHrv. riLii^br biBPcrn] pMvI. 

<*Hbjrw^ AKOLB-rlK. Outa l£-ni« 

!■■ iiliil prftnL ~ ctftlnK , upv iSl dE 

finteurr pLf^HnL nra. rta brwHMn ktiLewL- i 

p«f 4 a 1 Ur«i.^ tkalH ■! ILwi pncM ; 

T-wb- * IC>cb. ■ 

URTtJCTTlIrt.rt. 

Ul.T.«|a Jtww. «. 

toerfrdlt, mill euaniLuBritf luaiin::;? 



Sharp Tools All tho Timo 

LutKer Hummer Tnl Grinder 

Pbtu kern Cirttin^ edse op all toolii — eBsyimd 
quick. NOwaCttf A6add._ Woi>'t draw temper. 
Brmlofied dmt.piTPDf bearinES and Bears, iiteel 
shaft drift. Pertew lubrication. PntmffflJ tonl 
rictt. ll apeoal ■ttajttufieiitd. ¥rkt Ew Ki Frm bid. 

icnm (HiHDn iFt a,9io?iki£u uLvivnE. m. 





rOOL CASES 

For Up^e-lhle TDOLNAKERS uJ. MICBLHISTS: 

W'e ^iry the tinectond mrut coinpkl^' 
|J line 4l nKChaniCB' lOUfcueeu end tH»1s 
in thsoountT^'. We RuarenteetD please 
ynuof rcfnnniDOiicy. WhAJkfnir 



^ J. M. WATERSTON 

I?*? Jcff^faOa E- DclJall- MJdli- 








\“ODD 
^ JOBS 





., ,, a r, . H ■ Hll. I L LJ .Uh'iJ . J:X 

T ills TUCKL ia well fihJhtd. as. vritb itx use one can 
do *11 ordinary Jobs with the idditB*] of oidy * 
&aw, p hamtner ^lul a plane. 

It oombinea a Level, Pfumb. Try Bquure, Mitre 
Sq.ua«f BfVfL Bcral.ch Awl firpth C&U^. hlnrkinii 
Gaieife. MLtre GauE?- Beam Compdtia and aUnef'qc4 
ttule, The rule u Rcaduated in aixteeaitha odinizdief. 
Jita abouL 111* bandlfiir end mrarconveolnA httle cool 

yon everwn'ned. 

Price *7S Each 

Tf you C4|U|ki>t procure this tool fmm your fl>oi. 
work i^kr^ we will Bcnd oamo jKsrhRC prYpaUl to 
.guy part od Ihe IFnited Statea upon receipt no price 
meiUiuiicd. dberVO. 



-ADDRESS- 



Stan ley Rule 8 l Level Cd. 
New Britain^ Gqhh. U. 5.A. 



Don’t blame the pipe — 




OST E R 
BULLDOG 
RATCHET 
DIE-STOCK 



wtum a juint 
IcaliE^ BCarii^ 
th« thread. 
And don't 
expect poor 
dies to CLLt 
gipnd threads. 
The time and 
labor it 
to fix a. leaky 
jtdnt cut hy a poor Btock 
costa more thait tho Stock 
itscEi 



Now conaidcT the Ostef 
ItuLLdog Eatchet Dio^ock 
— it isn't cheap — there's 
not a cheap, flimsy part in iL It's atrong, 
but light. TTie Eatehel feature makes it 
easy to pull. Jt hxis a range from four to 
eix aLica of pipt No baddue ■over ful- 
Jj^hed threada. 

AnJh for doMowifiiro trkiktti 
pHh* ^ch lub 

TIE OSTEfl MFG. COk 

a»04> E. aiBt SL 
CLEVELANPr 0. 



i7ca^c dfeaffo* J'ojjurqr .'tecbrtiifCB 




;“;rir;T : / 1 Tial 
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The Vise of Greatest Usefulness 



Every H-Hj] ■milker, mai:hiniiB.t, tlwtricisfl, ajidi User of hifili Kr<in:1e t™1s ■wi]! appnttda^te this new 
"YANKEE " Tltfi new Swivfel Raifi liLjltta tlst feHjs^rfely in afiy pnisitinn, T>*e Sprci;il nnK«.rti 

Br.ei>] Plate enablGS opciatpr to haid smaJ! work aecurely at any angl'iL MadtLitfid all over — can be 
used in any poaition aa a jig for spedaL work cn drill preta, or stiapcr. 




Swivel Race quickly d«' 
fronl yiae by turn 
®F S«i -Sc pew 



SIeeI Screvr. cut 
thread 



5wtvel B**t> kcktd 
at in any 

poiition by Ievef 



Groci'^Ed Steel Plate 
liuTdi' Wurk ripid 
M any 4 ns le 



Hardened Steel 
Faces 



MacliSned all over 



JAWS 3^ inches wide:, mch^ d^p^ open Si ini^hei^ &0OV ?4 inehex lonf 



“YANKEE” Vise No, 1993 with Swivel Base 

Vour Dealer can supply you 

NORTH BROS. MFC. CO. OF PHILADELPHIA, PA- 



YANKEE TOOLS wza^ 




The Pride of Many a Tool 
hit IS a Garborundnm 
Sharpening Stone 



T he carpenter, craftsirmli, me- 
chanic, every mi?,n wKp uaes 
edg-e tools, takes a pride in having 
a sharperiing stqne that really 
— lhal. really does put an edge on 
a tool ir^uickJy and easily , 
Carborundum is the most won- 
derful Eharpenin;g esent m CKj*- 
tence — a hard, sharp, diamond-like 
product of the #^leetric furtiace. 

C| Bvery Carborundum Stone cuts 
clean and fast — will not glftue if 
property used — holds its ahape. 



Sfj»J [ot CdlafkilF 
I'ijt of CjT/i&iTrand'urri'' 

ick-I ■ln&± br Btil I 3c, *1 AA k-ribr^iii 
diwlrf .bciuL ihe Cubxijndvrn itvnw 
F« winery (dp 



The Car(H»rutidtim Cnmpajjy 
Nl-iM'rx F-lli, N. f- 



,V<:n|:lrHn IfcL’JQijiii'i:, 
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(nries hiii bpoDtae to rliid 
[fiiit tliL- fif work- 

liiiJlialLip ia rnuusari?!] Ea eJii; 
ttl01l9(Mnd[]l ul ltLi:lE, 

Every Ihi^h-^riiclc iri cchim iic 
pdzee hia btan^EE To^ib Ihx:aij; 9 
luj kno^a [hey ore itumlini 
[liTtiyftihootrhe^orid. Iletnuwi 
his nLLtl nLr]f’d hy these jjticm- 
rnrnfci irifiL-ps h-im an aceiiPute 
wyrl: cnuTi und thpt Sfnrrett TmIj 
arc: jlinu^t an Liuiiiiviiue aj^.i[iat 
idleliesSn leriminufjet'aTienkn.ow 
thaLlhe best werkmen uae the 
beac Ec^Ist 



inctude 2100 alyles find sLua of 
finu instminenti — steel mles;. 
squiirfH, Icvplj;, bqcfc sn-WSi 

c:alL;:4.Ti und dLvii]E:ryi, ipiprnir)^ 
Gters, apeed indipa^ 

tora and imany etliera. 
bor iLLle at lea-J- 
in^ luu'dware T^j^s i4 «HTiarw j«g 
stoves. Send for 
Free Catalot 
Hn.lOA^P. 

THE L. S, 

STAKRETT CO. 

"'Tliii IP^iTjrVJ 'jfrrwu^^ 

Ti^d 

Attwl ■' » Moq. 

Hviar Ycrb Chi»£e 

Lcnioa — n-v.* 



ir 



JM/'ii.v'' i'v^iiiTiiJ' Vi:rJi"irTu .1 



ji I II I m I III I III lUI Ui I Ml mi II I m I II I If 1 1 II I If 1 1 null I u 



CAHRY IT IIS HOm VEST POCKET :| 



BABY CRESCENT 4-lNCH 

ADJUSTABLE WRENCH i| 

Ketaih fi?T 6 ) Ctjiis I; 



Smiill In Siw. Cargi in Stmi^K jiul Utdity. 
Gets into muiji plajces n^here anotMr Wranrli 
tajt'i 6.0- TFki* AuKHttobiliits, EJeuxricijna, 
MeduniCi, hdntacicyduU. flCrflfrttf U^rtnfhfJ 
£171 inddf jn 4 ta 

[ GtL frtm. rpur Hardwjn dc AuH ^ 

Ao«wrv DciJtf, w Hnt porlpvd I 

dih. MCfrfiE cd" cx^ifillix' JyCmjI pfICt _l 

CRESCENT TOOL CO. 

JAMESTOVS^N. N, Y, 



fimniimiiiiiiliilliiiiMHiiimiitiHiimniimiiMifli 



PortaliLe Cbs€k 

™R TflPl P*KKP* 
AMD MAtHIHIVT* 

fttC™, l^TI ILflcS ^1-p^lCi 
»1iilt41Ull'lrMItir.E^ IwitnE uii- 
Lcr^jl. I4i.lllli|. Imfpciici. 

biwkld. ul Eaan InllX Id* 

Tlic I*i]lL«d Lnittber Cih 

(WAHTOM. SHIO 



BILLINGS & SPEMCER I 
TOOL.S 



IVh 



When ymji 
them b*d,” ycm 
need tiiem(ffciocJj 

JTAHTFOHft Cit 



Wren^tiC* 

Pliera 

$c. Drdven 
if nmniera 
RDitcliers 
Wrei^e^H Klta 
Tool Kill 



1900 Motor Washer VyBibK.f FdWAF 

an Free Trial la Reader* flf Papular Meeh«nLei 
Redact ImasehcJd exptiksee by iisiTijT this Kieat Jaui^n' 

IHIidti Curtfl tef-t (if waaninil In icenti Wflclc. WrilK 

fiorFiEt Bwlii. Klviii^lall tD 

1^ lA ASHER CQ-, fiSn CEHirt St.^ Blnehamtoii, N. V. 
JUdme Cmidlin. ISOI Uoitur fje., 3IJ ¥DlhH Tarmla 
II j'dU tiff In -ClPliM 
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‘Tve Read of Gold Mines” 



i t 



I 



VE read nf mines, but jfQurs is tlic first T have ever seen/’ That's 
what a parmn said to J, Willfams whflr hg saw hts T«n-Pmnec A] leys 
piling up ptufttS. Ye»v can make a double profit from Ten-PLiinet, 
world’s greatest bowling gamc/^ Besides owning' your own business, bc 
our local represencacive and enjoy bi'g commissions cn sales In your cerrfeury. 

Automatic Bowling — New and Fascinating 1 

ET-erylxsd^ playJt Tcn--rinnet— men, ■mjrn.^n, fhElrJrfnr IngfnimiJi au-lH^ntLitce l4:a.lLil:^ nia.h«!i 
vniir rereijvtv n-car^y ill net pn>'fitr Nfl !ip-*lee[i eipense — im pin-*lM»ys — jusil SM^mecinE' In- take 
LH mnneyp A lira's !)K '1 y> i'tD feet Icing — inntiLllecE in 3ity nK>in. 

Valuable Premiums 

-fn iiu.:rei!ie (he intenHtnF bnwltiri — -wFfurnixh ci3U[iGn!!p An Ohin nperaEnt^ 
'''I a.riii having gnai a-urrewip My pbe« JouliJ like a Fair o.[ i]iii«!iip CudEJ 
nv« ttiGre all«yi and htay titlar|ii'«p" Yott can start on ainall inveslmcnt — 

iL'aiy tiirmsp Write toJay lor cad log and agent’s prices. Tra-tf'.?. 

1 1 rt Ifc- 

The Ten-Pinnet Company 




34 Vkih Bijr«rt Str««t, 



[rkdi«Mpa|ii, I'ndn 





Cash 

Price 



Easy Terms — 

30 Days' Trial 

TTib wDbdHtfuJ Hirru ViribFe Typewriter, ianic' 

IV liy t^CH. htX'bUFb tinit (.Ih'iu — imV tfOO 

In d«ljr urrlee ib eur Ihk Chio^o *ni1 

lh« h-Ht trwvi-rllcr w-e hate ever tcRtnl— mm- i 

nikL <iii L'a-f^' mmilliJi' piiymi'ntA. 'J'he Miinic M 
n EiiacTinUvt] fOiut ^rlt« vjsihk' tvTitvt- w'lUi 
■0Vv^^■ vn|ii:ih|c rT-AtUn? ut miKt JnHi.DTi innrhinL-si. 
Kterr one mihl on l3ilr[y4iiiyB' (riiil. {.'aiiJi PTh'v 
— ttbiPthlF inytPLTit price crnlj- riiiiliUy 
Jifiir]u.'r — lAiriiiir roo lEHwttM.i'ki w^eirhirr (.tuTitF- 

jini InwiwritrTft Write tvdHy fntrn'elK'aUUriLllV 
JIlUHtrAte^I typt:'H'ri.tl^^ rj-talc^r, -cn^y tcrriiK, (til] 
dcEiiLljt. JJtin't delay — nr-t ncnrl A^h for L'ypc- 
vrrlter Cfthrliig ^'^v W-Tih,). 

Sears, Roebinck and Co., Chicago 



CttAKiCl-IS IIS( KOJfKAM FRWALE ETICUETTE^ 
Itiirei huB finilprgijaie n firn.1; cknci^i:, a |T;iiMfbrtTiatlon 
In. t&ce iLnoE she wai. i>1acEi1 under Ja[>anEie ODfitroT. 
l^Tfry iru^r-Mn., e\'(-ry [tu^t i-p. l1ie ri'inimii'nll}', hiiiB b^en 
more or le:» aJFecIm by it. EIipeciaLly tbr enie] rextric- 
ti-wPa linriine4 wotiu-n lifive lictn G'^S^hi^lly ttir-iiwn 

ofT, KRVii (he Japan TimesL, 

It was an IpitPetiKlfial custora oiii-Oiiy iJic fijarenns 




iixioAr, 

All 



int; 

OUPiititoeuV 

W nfiLa Co.. Conc»iitif«i 



ru4ip etroUaTSv boQlc.p*peT. Fx 

LicifA.f' tlH. ItuLuxy HOl ^14 |b 
eH Dll HiriiHrip fiiv .. 

mlw imb Wrll^ rw^-ijr tiodnj for 
■lYrii co; 



i>( p 



roi 4 ^ 



OWN A BUSINESS 




WE WI LL HELP YOU 



lunUn fmuifl nrint WiTfr* ■UAa'a,*’ «Htn> Mr. 
Reefl, of Ohin. Mr. WiHHtwnrfl enrne flTO w- thwiUl 
Mr. M. I- tpm*i iHiit (Wlm irwfci. Itor. 
rirnwr-pM no'le IT.tW flr« dit. 



ilobe^ J«d|[c wtL«t taa eo.'Q 



bee ipJiiit tbi<c hi.'ni 



LET US START YOU 

IB MUmr, rflefcol and nieOiEplBtlnc. 
tiny'* im HlHin/tK taMliJnA plHlru on 

iirvE^r^ tnfa1rnr*nti uiii iwit*l CMai. 
[■mf. OTBr'i flvw Hninl IpiTTirmlc? 
rroHB JiAe*tni»lio4. Onodj com emit 
IphultIt with. Iliiih lirUliiat, 
tHHDtIfnI thirk pintc. £pnr' 
ant«*i ttirwtn tc" i»M«. Hn- 
irfVlUilllBK Of Krldltlilf. 

Ibnatlr, Imiel apd. imtHreiPt 
ifiiBb atKHli ptitcd. 

PCATERS HAVE JU.L 
They OAH bO 



Kmipla- brinjr It. Tiuq Pnn bLpy hnr* pi tin pliiClnE rw v* -dil. 
Stijti *n,4 4P[nmi fflith.w.-irnrt tlw iihII per cent. W.^iri I* ftae — 



per ' , 

IU1 ■nr'kKlt* It iKfier. Dtr^rlc-rice rrcjaln'l srr tmen Ttiu, 
lEeeipek, IfnrniulnR. TrnilE- aecreiii Ilrec-j Untth* resoj 
rnr Viafk «]■*«] rMiriTml. UbLhHhL* ci4l aIhh^ tad 4H*ill* tfj d.4 
IL.OQ ■brtfa n( p1n.1li3B. (lbrji*ir iiknn, t*wtLmnii.lslH. Lln-iiliin *nil 
Ilf A la eirK FEt lj Kn liin't «ih1e Khd.iI nft jiiar .i ildnw nnjrvar. 



GRAY & CO*» PI.ATIXG WORKS 

ntS b ray H ullillitf Cl?l ClNf< ATI , U ICIO 



rj^se IfrnCfciia /'ppH^irr Ifrehnpfe.^ 
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BEAUTIFUL DIAMOND 



tm4 4 MJl,lbtCN LAhK 

NEW ranh cirv 



EIGHT MONTHS TO PAY 



SENT ON APPROVAL- NO MONET DOWN 



No obligaiion' pay as you car. tJrJc-r arty diamond from our 
catalogue; when received^ if noi alviolurely satisfactory^ return 
it. Otheni'isc keep it and pay of rile price, and only lOJ!. 
per month thereafrer 'I’en per eent- disciount for ail cash. A 
binding EuaJ^nreeEisrot|uality wlrli each diamond. Exchange- 
able at any time ar an increase of 7 \.-2% more than you paid, 

SEND FOR FREE CA FALOGUE DELUXE No, 6 
Contains over one thousand pltotographs of rings^ 
pins, diamonds, and other precious stones. 



a.W.SW!ET 6 ( 0 „lnL’ 



“VULCAN" INK PENCIL 

Lilli' 'll. -TiJi/i! ri «|A I 011 imG; rjif ' I ^ : )!i r-^USTIlO, 



EJ.I 

ICIeIiSvT""' •!- iI r:i! rr ;iri-l “-■Ir'T’ irrh; .^! ;'li 'vnnir If ' ’ICi ■[ 

A -LjdvruC eift, h-<£ti 'Or Aclc, Lotlif ur Bti rprt. 
J, C. ULLRICH A CO.. £T TIwiiki S(.. MEW “ifORK 



QUICK MONEY 

CrowL-nif MustirDomB 

Her# L-D- liiiiLLjr liia>kp biv iiiiibHy In hjithL- 
n^imi^ Ih lulkjr Kiilkjjih’iL In ^lii* wsini’inrlnS 
iKHifr, “'IJif- Tniih Abiiii ^liiHliTiH.irai-''' 
i^U^iicd IrYT* A |n Ml foi^ NwW| 
rjiiti iiir L"^lcd nU'HlLr 

A«lil Alfl bl ITl.l b b-n:* IrB^ifar-. |lh*i^i«|fd. 

iHJK-ly. fSTCiiy 111 ■^hfTLar.B, uli^lda hnlln. 

itruJi n^ial » vlvt. Irini^r aral -lulrl 



hi Eka bnt llrr^. 

BWI-MU«f Miniird^rb I 



•iuIrlMK 

A*:T4ba cbq da IL WtfiH Uk1 cdillcjva. uo. NiMp 
Bern] fvo- tVOf DHE rd bd^cTTnlltn. 



idiBtTTri #1^.J4I. 1342 H.eiarti>t..'ehricaBB 



MAGAZINES 

— J. S'. I liim.'vn-iiiMir.rvli A^i^n^r J< 'tb* 

]nT£.'>c In i'hB woiLi. lL«a iun, ■*.'» iuisdbj 
oa Ilia uiAKuSae Fnn^ w ipt 'n^ltlDE ttu 

Diis Catalog FREE 

Ollf CfitHl'M llriB niOf'B _('f+n fDO* 'P< t|«1- 

Il'.iIh iLiiiJt-eiuliOffHi^ ft'n a ir^fiManir-SacrcF. 

fitad IT TTinr ■nMnn ft>iI BiSJr?™ his ■uurt ii^tJ 
tiLila..V«nif Fi't th1» bg rnbdii'UI^K. 

Affontg WflTitetf, 

J.fff. HANSDH-BENNHT tNiuln jeiki 

£50 Br« 4 l» BulHflnq t I CHICMti^ ILUHOIS 

A Ji f« |J AA I ^Ul:i! 4l>a UL'liiiiii l‘:mil]r 
VHwnUUBind aLL i'.jnr ErLsTid! 

■" J illlf IMUt thill hiaj]. olf ■a.-.|hiii:| br,:i*ilia 

'^liyL'i'-ilidMaM, [liE iiiw lourdi^uniElurHili^a 
fqilHi rVrn nb|.~b^rf 1^- J 3 

.-bllu-i-Biijnifi-arSac. UriEhKU UFTIT «P., BI.Plll. H>». 



100,000 

*'Am«ricaD Bankrolla" 

•din Ikia MODtL>->-Pi:d4y Fw >T7tirFi*nia4 

-fidfL-hu vLrhfl.. CHukrinBLian B-lliroldi •LVHll-^ 
niinu. k'hBfeB ft df hlBfJE, Cf-flU' 

inci Lllark Gnkn LjbtEllcr -bLQi lb« ihOW 
kfid ClrtM.rnh^ df 3 llflllar Arlbclo f-ar au\y B*C 
^LiiAk] <¥3.10- Dcr iiMi^nk ftrr Tip^'niq bfa-'nii- 
IilMr «rq[nLHiM] In 3k>KDJEt LrOBiLlTlfl <^h£ 
FRtF.L [nin^tiTHiEi yul WmidCPEilUy bflDDi #riiij 
Am 'hlq. Own -»ilTi iliyr" faniincc- lo liM ftid'-.. 
InrtKL Illl-HCnt b4llpoek«<. >rnin]1urMp tuni^ 
P*T«fVt phOl'C DE UerUiriWLlDn p^nrilnmi-ciilMndiU', 
bnUt* 2 faUilL'A e4TiJ TOftcLa. In IibihI- 

UiiMltirtbOI ViriEll CMICIIIOB Cnni inil (jraul 
CdPil Jhisidv fi'iP lb* TKI-E. if UiSdU* to RTifc 
xnuncT -trurr -nr hBnk ibxfL, A^Fid pOdtAdC Vt-hTTinfa 
iOth nriMiiJ ratsd-M 4 iE hiulL itFbiJc ULTAH-AN- 
T£EIP LEATHER COD]>HlE*3 NlbVl'-LTIFLK 
frHiwlLh-nnl9rB.fiir "ISfLnkrolLi OT KtUfi-OldnO 
fco* |q 




f 33 ->I. M 5 AT Caii tJAH FI 



COlht PURSE 



SESHtT CliRO POWET 



rCAjjMIJ-A^ fPHdrb OR IKWri'HCAuQM POCKET 



50c 

Postpaid 

FnitVnrfwre 

Guaranteed 

Fill Pnehat 

For Ladies 
& Ge^tfisififti 

Cntivrirbl 
USLOCO t>fl 5 



U, 5. LEATHER GOODS CO., Dept. 3-B, RavcrtaW4od, CHICAGO, U. S* A. 

TAeen-^'Jti^ Jjc/Aet'Gaodi.VitjfOrTli'r'ef^ir^. /Kcat^a/^fit ifiH. 





POPULAR fdECEANICS ADVERTISING SECTION 



15U 








Eit A smill eori. 'by upine our 
(lutfit. Fita nnv 
nkryclc. E^ily uliatTl^i Nu 
BpeciBl H)Cil» TiKiuEned. 

‘^Lfaed Hi« FoiirY«ars'*' 

JJjri'lf Jli ‘if Biirtat ftit-ir, Kf.t^ 

I'tiffei, -■ ipiilHi HJfit / 

rair -mrM^ dlld 

fa VI ■rteit' it fn- fL'rr|j 

■uat. far it ftiw cfTTf4v<M' -pf"™ 

^tTVfCOm tn^ri'ni; Hi ■M'lhitn'Vi'ld 

hP?h-'niintE, I tE^lIrfaril .rt>‘L ' M l f M li tO 

|jU Jfd'H'U./b^rBirrng {.'Qj’*' 

GBCE' nnnP 'Wrl[«[ridaTC^FbdixalDliitj.nd 
rncc DUVA Cru Ituhfei, Euliv duLTlEni.e 

ifu J^UAWJ^icyde M«ipr AEtachinrn4. Mo»r- 
cyplei a.1] naLes-. mw irid nBn>n[Li|iai>d,. ^^..CW up. 

SUtAW UANlIFACTUSiNG CO. 

DcpL« &AIiESBtHWi, HAWSAH 






The Light that 
Stands the Jolts 



is As Hturdy ycjur 
muEorrycle itself. Gives VoiL con- 
Hsani service. NevtT ncec^s ;tiiy m- 
tcnlco]! you yr.)ul'sf[f c:mnot (;ive 
L;a.si]y and quickly. 

I'urtiishei ideal rii.lHiiT liiilit- 

EnaldeS yOLL to drii'c: safely nn 
any road — artJ iieVef faJb yntt in 
uitlwPSH’-ricics. 

YeC Pri'it^O“Lite costs less [O 
buy and less to ms (fian any other 
system of bryiiatJt light. 



Sold on Motiey^Back Bads 

Pn-hve PuCist-O-LLte oa ymir mArliEneL 
U-s? it Efir 3fi (hyc, Tlicii if y<nurare iii.it 
gtt ynuf ■cKfiie):' l.i;w'I;. 



CoTApItte EquJpiiiAnt fc»F 

Regular Sc-rviee 

I'cm cnA UaT-fi rrcKt O Lite an anr niaku ‘<i 
lAcilbrcyctr:. Tln«|iiiji:ii-i'n!eiMi'Ml! Jt-iiJi mnsE 
wlJc-Jf uasd brcs|:-"ri"it:'i>4 il(l<-ra ih "I^ubI fj 
Lrh'. a Uiiiiir'-. nn'rh:iu1i"i| l*iurj,''' Voar 
Ji-.-. iT cun uiak.« Oils ciH t-i at an -.tiTuclivc 
pTlct-. 




The Prest-O-Lite Co.^ Inc. 

T.. ir^rld'i Lirznt Uikrr. i)rDMilfnl A HmiMii 
2SS5re«twiir lo[il*ai.T»lil»K |n*t^»icm 



1f‘Bir umPHd •»* iSa rr«r^n ihLi 

mil hr|r4i lafjrawtJC'n on rrr'l'.is.*/' 

l‘KlAJr«f CrflfcMrTmimhlvi'rv^i U»4i^ Wr^-hvlij^. 




lOjcIWiefc^'&UieEaKe'" Jidiipattla. 

TrO <Obi • 

i'lL'CH. ^oclnry priitH Pin'iinn^T 
ri.irCuJi|^^ l^iilrkly iif\ ^ll 

RiJ'fw iif fln.ll 

iMlhUniE#. ehJbd poiiil 

THY, KUTV^ lUbaankl^. IMI- 

Ejginiwa iirva Ci^ilmvlli 5. 



iJiaL tfie cJiGbcn of ^ IhiiJinn'd nTi4irjlu1«Ly lielit tviIIl 

Ibe pnT^iiSSr amf 1lie^ d^uiplitef wa.M fine a1!lQo.-ri^ to 
ET<^d a Vi'Lird. .apniiiiKt Ft. ainrl ciLrioiul^ eiiggrK huslnnnis- 
wcff! yirtjfiKrr U>ini T*lvri Ly Enar nr live ycu,rs, Uiu-i b.Si 
a rule lefidcfLn.j ili^e fbFinrt Itcricn.'-LIH- 

Tl't Tfifej-u c^4tTcrniciciit J-ieOlciL tn AL>b1i^}i Lick fvjl 







CfiDveh IfouT Rieyde J»tD a 
Moior-Cytle 

.^HTalL RifUklU^-linihfir. ^\it€^\RTKFTEY^ 
EikKLWi LfaHB kII nfli^TR, HtiHiqjFi Nir rin'^lAn 

STfFirr MFC. CO.. s«lf en;m. Etitti. PIIIU.. PA 



«100 Miles 

for 10 cts.” 



*TiS 
16, $140 
SAFE, $ile:j4t. clean 
T f-v? JTE FOR CA TA fjOO 

A| HI Ctei.k! k Cft. atu M mhturai <1. 



fFiresfono^ 

CYCLE xmES 



Tc'iallWt. tbirtme, 

HItofr D- JBDiriViW 

iMfraoAtiicI CTC4d. ^ 

FiT«M«a« Tin ukI R-ufab^r C^trifiuT' 



'i 




1915 Peedess MotoT^de 



IT nitk Lhr I 
bon itMT* lji In B falu i L/ ei* 1 
ff^rridru’Ucfi, J*<i*ir, Bpiid, I 
bUmra, Ccdurvim, ■■-vl 
^Imp ^■■lIllA .FioBJiltw »l 
^wnlut Icr 1 

mJnlvnHirri 

c 2M\us roc ciNm rsNTi 
LIM, tlMHl 



FTFHtraL IQT'HCmE DQ., Ij3 I 



ruaitf jr^Atrn/i Fditrfitrr 





FOPUEAR MECHANICS AUVERTISIDTC SECTION 







OF HAYWOOD RETREADS 

MAKE $3,000.00 A YEAR TO START 

and mare as jioa get accuatamed to the busi neas-. ^ — ■ 

eertaiTity of siuitcas i& ibout as, aura aa ajiything in Ihia "** ■f j f & ii T iB 

world can be. You let down the DiiAW liEllJCE for ._ . ■ ■- . ' h ■ 

SUCCESS to fiLitr knio ynur cjir^i' jwtiloi? |tim tjunlnew ivt — — 

^ VOUTbeLf. The- iTuainesJ tur jrau ia Ihe dt« where invEstmerit B-imalC — the ratump qijk-k Arid 

^i.UPi tor cash— where the marjfin ef -pTCilit I^irjf43-ihe dcmpnd fi>T YQur PRODUCT ar EJERVICE 

A ilTJW COeTi^tdril fihCl CVe-r on trW! JhCTbAb^. E^cti r^mr axJda tr^PiiiHiiidu- dE new Automoblk 

jEj^YaW m 1 V C^'Qar5*-thE]T need. YOL1 lo keep their tlre^iri .p^rvi^b'e 



HERE IS YOUR OPPORTUNITY! 



Put Yourself 
Where 
This 
Mon 
Is 

Kd Id 
Mahine 
Money 



rinuFC 



MYVIM 

IIMl, 
CIUHElr [p, 
1 l 4 «dpllnln. 
IHIUJUHLta, tMk 

ti4li LII.KVL ny iwl 
_ 3ii mr jEnrurffi 

pt^ calalnc* 

i;Cti|! npaiT utr lli; 



iddmi. ........4.1 



1915 Harley- Davidson 

Wbiiuit iif thr Tntvrjwtwnal Granit Pri^^ 
Race at Venice, California ApnV ^thr 
Cflnipirtc dfMTlplJon t>{ spritm? intxltli £dJL 

b£ ADlaiibEcI rni[iiiui/deiiIi:r(Ir 4 :iil; 4 ilDj{"n'ULl]e 
iri3jl«d DTI reaTiiCM- 

HARLEYJIAVIDSON MOTOR COhtP ANY 

491 • ttTHt MBw.uk..., WqiMB.hl 




Chi(, [. 1 .VQ arad Uiiec' 
irpccd rie.arn w|(Fi 
'Ciraclk siKTinir ErTjm«. 
Send fpr cataloB. 
MTNOEE HF^ 04 .. 711 StflU SlfMt, SPRINaFIELO^ MASS. 



0ndiofi Motocyclei 




N 



cTr Jnota'tfc. No hirrl pun lar. 

No Cfom-h jlnacrH will I*, trj. 

Irp t-n in"icu rH|i.irn Ti"". 
bJviuh Tr.ftnii In yo'ir EFniH« 

.LCD !TOU iULTlfl tlio 

It Lfrdpfl (i temi>{]td.1im HUf all te 
uji/iil;^' I'VriiL Iji f I’tnj iTi'iiLliH^r, HlinfcH 
ni? HI r ImiTL inlfirlnr -nni ,jvt En 

rinn^'r i'l iiliiLirtB ^niB'i ininohni' jfiirTii ^ 
In' iiTiri fpviP#>T| TTiiul iTinIrt. nf 

J rtHEnnEie '"nT. Veil' 1 1 hiiTii n ijrttiT cm 
Lp !•» kt-i'E ID D 40]n iJAr-iccH Wril* 

TifE HiUjNEHcJRC ilCH>}lNG£ CtlLiHi: 00., 



•\2b ndiA Ck. 
<aMl 4 }#l. ^Hia 




MOTORCYCLES $25 1« $175 

411 M^Ll.hplF- mnfcM. .. iTiTod 

iiH pwir. Wrl40 f^r rill! |L.r- 

llri'lan OBd cbtDJ"^ nV rof nlr 

C£CbJita^nll ULAUlt^VClM. 

m«r w.iEii M. .m mmi **.41, ue*. m 

"Throw Away 
Yfeur WornTTrea 

iVoMsiia 

For 070T tJirca ycdiS EflTiJMAn niDjlorbla 
I hjyc'b«ii scttLnfr in,intl tis IS.tlin ethIw. 

[nitof ihi;jrlLrefthY"hl^^-“l'n,E^' tbartl WIOl 

St«>l-SUKld*0. Tr*ada, 

Bff lr«lFlitmi>«ilk5 at^W? Ai*l«lfi4ri Tno^orifil* 

° I hn.vQ IthiIL’iw^.I Oulr- axsiriplc' aTid aro Hwinti; 
tS0 14 S240 4 |4ir in tin nt|wna4 

Wa. fkalSuar Tpaa WlthonK a nr.i ihpaatt 
lit? miivin ri *i^c U 4 BPtprvp^ uhji 

I HUorBr lu b« ikrJuAipv. YmiBb lJ-miUIv 

\iht lin «E‘ JiliUli'tiTCdUd DTC BOllJl]niUir**iS>MI' 

I Bimn-HilM- TiribM ^Kh 4 Ut puKiMt* 

ILiWj Applied lln srEnu-iFira EUEU^ ka Ihlfl!/ ujnMtni. 

I Special 

dbvet fnHTt f>c1«r!r. Don't !0kC inr ITw™ cllkTi«ii>. 
wiEliymf Lin;j.Uoirthi:i umKKD l4jhiv n™J gmou t 
I Hgw Eii ifuE. E.NU muFO tnuJOdOntd Cjiom. 

!— ^ — TcvolT and Ibfe Dbeiwil— — 

I C!lDlorB.dta TLr* A liBB.t)qBr CrBcniiBnT I 

I ilUTm^Rlt^ihfiF. Cul!, krl. L(I.Hu«HlrllHB4., Mew. HI. I 

I blL. Mil ¥^«fm-lh BUH. nnrf.wk Ik V. | 

b«y|liRKn> i'knK Knd bk- 'witlKTTirol^lIjr'Nijiv, omri^,. wj<t I 

orE.HU uUrBuorojutuo, t|i04laJiUfoouDt ttnu ux! took ' _ 

I LCilulua Oil. QCL or Tirui '. I 

HAItM - I 

I Allow* I 

t hjTlr* 5 l»t ira 



IVooffo . 17 (tjb(Jo» 7 ‘frjHi‘riTI' 





POPITLAE HECHAirtCS ADVEBTI51ITG SECTMJEr 



ISri 




Lamb 

Fiv 

Uned 



T HT 5 w-artnth and 

fit ni Hansen Gloves 
kcop youc hands coiiy and 
colatinefp EiTid the: strong horsehide 
protects perfectly and fight* 



Hansen 



Gloves 

tVif A or Lining 




T liese glovca an rl m ittf;na have 
plenty style, with fit anti the 
t aitianthnsES oCtbec7«t!M;an]i. 



Write for New Free 

Gloife Booh 

I)eBrTtl.Jerti many o£ the 500 
ttyliis— mittens tocp — fer 
every cmw-ti pntion+ All 
giving saittf 

UaH cPirL Oet Hinstn 
t,i|<tvcn tr«m. FCur-J^^Rlor. It 
lie 14 rv>t x-u piTilledi 
Ahv-vf-h !f, ipfil# iw hvok- 

O. C.Huuan Mff . Ca 

2S1AK Milir^iikwSt. 




The Butler Round Ruf” ,.D‘fi 4 

l^nmifT-iiil. [ iilli 
T:*lihlr. I’ii- 
Kh ‘ i £. 
liiml^liHl 



BUTLER MFG.CO. 
;ni4S£i^ lUf., KusuCir.ih. 

ti i-mjbi.i.E: .HicMaii.KiK 
9ralF. Illu. Tmnta-- WHla 
ra - IJ l iJs vbqnlpii^ 
ud.HH 



Plaasc JTcndon P*p»i!ap' ifcc^fTiitcf 






Protection against in- 
truilcrs. Safety against 
unintended discharge. 

tint yuLif Llcale^ tO > 

show rpij the special ^ 

tea cures o( ihc Smith 
& Wcs^o^ Aiitomatic. 

Krinklf-r on rfijutisC. 

SMl'l ] I WESSON 
HI 4 SlL'ickhtldge SL, Sprlnj^rivlJ, Masii. 
— 

iiitonv ^rnif^i li Wiestoft u iitt iirsi ^ \Si i^ifd ^ 



nnd to woisur lo a tiiBhiijr jp-nde oE 

cnliEhtirnli^rcir- For thix jnn'fMim-, • slj'li' l'l({h *cln>nt 
MAFi rfttntiliahud at S^ul tri iml T>1 jnris, ruMlh 

dnoght'.'Tj Li| imliErmsn. wiTr TTu: le-fliilirifl 

n-trt setEC^nl Srvirt a'lion K wuinKn ^t tfie ipicinl nuacst 
of the But llie inlSlll^^ H>f (ht- 

EiV:r±bied year iifl<T that t1ic nacerait^ oE dSi- 

cient malE iKifttriiictoni to E.if Ijf^nk f-rlj, aiu| 

nin^' tf'^ulitri w<rrr AECiiiulj’ a.'pfi>.''iiit'riLi The cumnauaity 



Smitli i& 

Wesson 



Doabt^y tafe 



BOYS! SEND FOR BOOIOLET 




Sfnid today for TVioktot, 
tcflitiil ItOw [0 tnnld thia 
^aulanuabib. C-omplctC' ]□>- 
^ i9iii'iicr|rjruaTifld^r|ritloEU< 
nrurt^nnH ■ihn, Llli«tnii«H 
'alui 'li*cnoiD^ blwp rrlnl. 
i'ii1«Btiilbrn>ni rh'>4ocrnr1i^ 
hdJ tirtur I itA or pOitla 

I Awiko-BiTF m ToorTtmn. 

hubAIUMPTIIK CaitP'H, ItapIrA. niUiaAk VdLLl^ ILV4 



'Tk* Lid’a Car 

Influx ± mfitlt tOtlK' 







Mobiloils 



A ^atkfor iMfft type uftnotar 





FOPTTLAIi MDCHAiriCS ADTEETJSING SECTION 



155 







Cht 49 imas Presents— %iti 4 for Catalog 

V tbn** ia Sta thii HaOil W«M, 17 JiWl^ Adf ilfM j 

rWn44i«llI^.HHmp^r9‘^WMMmnTnqv^nifc,iA'BmntMj 

h b«wit«L FlneK Bw BtrptH < Wi gwint-en % rqirr-: en- 
\% ffPa?£n1,Aad^ini3tliJTibd€£PpldJlipi]U«J]IH].BM4lllVltaPfll4|. 

f IftiAild Eiu-liLV jpfV MIIL d-T Alt Myri''i WkLrhAl Hi\ii un /;' -/g 
thu*TNri Vi^Uli. 4nhwEU YHir rufTiB u>dBddiUA.jiEBl riL j.’' ,.*f 

fa. \\ Tm ItitAfflinjlUl W%Jbp 3 A4tt«^ w.i^e3^ bJ| rh i ir iM anfriij |f ’ \‘f 



ir'^ou 4€0 ^'l wfenttfl k«<[> It, Ktimi mt qiir qxpeiwPB 

M}§ D^HMid R1ivi< ■» i±H fBBBU.1.«f IJ-jicm r. 

Jjr-v m-njiUnf, Vbcv l^llbRldliiinrnp. UHr'JS^ 

Jr-f TFjuK: ri|ii iiTlIi i>ibb >»mih ip^‘pli"fTiilMpTiTir ■ii'mNii*i;«|ii|« pp i 
rjr ib^ riFirilhij'jJrTrrip tmt nwm iJk Mnwj |IKiaqip||^ 

y UafenWifaLnBkMiMi:4v.t«i JIIOilHMllfeySiMfWy 

^ LOFTIS BROS,« CC3„ HiliDiial Ondll Jnnh 

Btpt.Gag't — 1{H3 19 lOS HdrtbSLite Slrafit, Chiu 

Hnalal CHlCMOl l^'JTTSBURGOI: Sr.WUlBj 



?>nl!f JO^CW UtMMlTiMmliiii*, SnFtan-IIISit-^ 

-mil rKiTDi;>'-t^inii pn4 miOinji 

i>n Bpcro^ b pcnBr In 

|MM| ndfMKB jlll4 to 'P;'4T« Wit H ll 

lIpB UfliDHt m^HlnTali kmicUsa-- 

E9B IliD «unn^KnHl4M «1 Ik iHi, 

HB JmttbJnknrit-lklliiidiJ^atta 

■HH UlxaUilBUtCIllBijdlMjAiEtui^ 



pm 4 t]i* 1 iaRaD, dnp> eii^ 
la iteTtJDaief Bnd In u> Dilnhp 
tain out BHfrc«,llDl>hjj|iift 

CUJ [>lid£n 2 .tt'-x^ liiAhm J-n rdiTi. 

CtniALTi, riwlf. m iJ^iiocT 

SSSZ^iSm cmnPMTJtwiTPij-j.lj| ^ NJ frcEB 
Im. proAjci^ thirn DkildPcP M pi 
illilm.nEBP. L*lEtarPLi1PT*liCi M<iq tnil- 

PiilmniUaJlj. tlin'E. nuillf ipbf ; i*ul^|j ■fnpi^, 

We Trust Yeu 



lil-Tir* 



Tffl« ^ 

Btif 

Gift 

Ad 



'fl'- 

le-tirjpIlEl^^nlB.p^- 

(rtrfSjtw litj-(i«i|.fn 

HI OU' 4 Mir WmllllilUi. 

HiliDiifll OfwIII Jnnhrt 



No. 

t*7S 



— Xil Lur»4^ Un rk^ 

brtm Tnmj rr2Cki*'[ loft 11*4 1**. 
CUUkHtaiB iLll DKi tair klf ktllBMI 
Ibnu-u 'BfTHT. IhaZ" Hcd 84<*Hli 

Mb prlbn — flO iiid ap[ pjig nHhlH* 
— 4T abld Mi llu. ra utiMF 
rmr EVfJtHDMtl in. -4* 4 ki BhI 
nrni |^^ Tf|t* 4 b< 4«1 -r »*. 

tnix: Trvim™ ». Mpii U4 cnidi» 



nrflEror 

fHii Cillllf 



Easy Payment Plan 

h>!!>i 20 io* 50 .i;u 

ITirA ima- Pit\^4 Oy(^r 

Hm mwli mrpi'liLflfl— FVdrm*r 

Itfiniig Plctvr« Stitt OdL 

Ptai.p Ml miHfn nu. ’ENe^, m 



Wliy Hens Stop Laying 

WEFER. the p'.iaHri' Bir".-Tt. 5 b FTii'inir aiTifi 
irilabblti lii»t i^ipdatrLlun liuw «>vtv tana bu.i 1 Iik-i. 

tlLU k lludu. Elb ]jnHLuiHI _IHI lw|w iH'lh >1IIIJ. I'lii- tKl'lk. 
itriHaLillc fnrLa nt rilkl InlHnnt bih htitt 
''I' rihf hriiu tor one^if Ihn tii|ili.iiJii Ihmi-Im — TRRP. 

EL J. REEFER 



Ciwr tltai Kl. 

Mb IMIHI C4M. «a. 



Grade Violins aotoa^FtieaTriirf 

blVl 



High 

, TnuT ■r‘’hol.'p f mm B iBIBB bivfl PBieffll 
I fvtnMpLvUT 4 lniLm»«iLp ann iM |■■Alnr 
lih VU^lJr i>iria iDPH pod qT^Hrw irnt 
p>iLBi«:>r \hr pkpnn avM I 



nnwaoU- iirfUTi r 

rptfpfeaimivpmuM 



■ifiri'flllji’ et 

/vnyfi Bile«rp. 

~itppH r*3lni PM rir 
■.^ Irnoi upprin 
i^dwnriM 
wnE 



mra ^t^jLLnKii^ 



■PBprrtaf Buof-I 
■IiIEp. vcLri. 



Tills Marvelous Camera 
ON FREE TRIAL! 



Tf.*? ~pHh E^d PH 4i» jji^ 

a i>. 

ri-- *n wrf k --.- «- --J- lb. BO va-B. IF rU'“ 

-pniE. |I.L^bpp^tL'iHI?^U^ L“5; ♦F W^t crrnrrVL. ... ... ,_ ._ 

•’ir irvliVi I'llI ir^i* Ip 5^ Irillil. Nft l■■^ fi^|ian = l I'l’l” if* J-MCt' 

ai^ rVn-rrllili'f .'r#i'^lFU| II-.I fiia.iijn'al rr • u!o;'ik Dv?*^>:ah 

It irriBi![«. lAV r=ivuui 1hu*E^riP.i Ic. r iidil f.-r r.2.4iu-i^ 

r" — THE CHicAeo ferr^titfe dompahy — ^ 

hak tU FaiTBta«a «iihJ|Kii HL 



ASmir...j I 

Aifif-nui i. .... 




lei Aajiijjivlt^ 



Havana Seconds ^ 1 90 

r yh YOU By Ex., oy PSi^ Pfus^Stii 



J'f.y 

GENUINE 

fyotn ^ YOiJ Bjr- 

!^[qij> rtf ] ![n*nnjh rEM^UTp, im r ryp-n iil pnLbl Ihihh I ii TiilrHi IimiTi- I faiiL iiKi p]iiirL Uj 

lihll tiLln^iir kS rh-|'fc'l 0 «’iL Thpi-' r«! Onl; riietlTi HlitiiU flf il■l*■l^T^^il^^l 1 ,_ 1 lll^i. i no dm C ^nitfiti' 

i-nka rii<-inmp>T-i i’aM l 1 i«b '^ll'>nmxiiidREK llWlLCi|*i£!fci." .Ii M I 'li IllChf* |i~ma. 4 lnh* UHh nL IIlIh ri''l; 
Aiixiii.il-nrpii'*' pr|f*H pkpprfably rnfbiidr^ hF |rw ‘d'^Tl'l TOi'^LTe nt ]i'nM 4 <^U^i|e *Erii 1 ctn 

prdi'rlniB r»pn?i-^n m^iil ni^Mbm nr HLnww. Out wituhiH.i;H-M= li'nii -fij f-r, " "/ EfuBk. 

'p,<h fiE HHI Fd^^Hit'A fipnulno Hovini il-rv^nup. wb wIU. r-UE nk«%ln. ptyiu t^wln i 
■SliHiilt- Cmi^ " rt.n"iinlnK Mit Pihmp^P rigir BBrh ci(hiut i* Rpie .■iialt-rri — aJI BBrualrl 

Bill bn 1 1 ±00 ve-r 1 IHk 1»c*ud^ lM» In ynnw r'Titpr — hi l Mib hl^jisai ur*plp pbIup bt-et DHer^-lii 






136 



POPULAR MECRAHiCS ADVERTESIIFG SECTTOir 







niAMoiNns 

CREmT 



tfif pcr^MKiJ vie, -or ■*! i .gift, there 
ks nolhJnf to campim wHh a 
Diaimndi if it of good. ipiaEiy. 

LYON DIAMONDS 

irc o 63 o/ufe(r ftrffool and blam 
tniiita. NijtbFng better aa *n In- 
vestment, al VLir igraefe dE DlanKHid 
ta ctmatindy advaneliw, Auy hiM- 
peruin g oftere^ ovr Ifbcnl 



E 5 l pCfW 

lumi c£ 



20^Down lO^A Month 

uiAftcA' BMintfu In awnfiiff^ pdr^rpcnfl 

We furnish wtth t>ur Dtamemds a 
iniiK cerftfi»te atteatftig the quality and 
ulue, and prodding for KEchange at full 
rctiase priGC. Write le>d£jr Lr erur Uted 
JVh, ^ , ini which Is diown a eeta- 
pJete Ime nl Diamnndi, WalvhcB, Jewelry and 
. . . . CeiCKfa sjtiirt Iv ajiy Bant ue E'xptna 
subpect ie Spptwah IV c at(r» a dhcoani of f far fHiK 



(Dept^Q) 



71-73 NASSAU ST. 

NEW YORK 



BUY PLUMBING HEATING SUPPUES 


fc i 

'Ff i 


al WHOLESALE 


1 will SptbI 

1 Vo III 30 ii 1 



Lhvn'Ip -pnjr I prti™ 

Xvr prwDpt ibl I'EUMit. 



r^lt nn h) 4 n 4 

/"*Vf roVill'-'V. I 



KAROL, aoC-iMKS Sdutb K.dt:e Art., CHICAGO 



Si^tid j quarter for tir^ving, description, instruc- 
linas :md price liFt pi: p:^irt 5 , They m;i ke i t ea&y, 
■run MOTOie l^e.I>-pt. l.&UFTALO, N. V, 



AGENTS $10toS2Q E»! 



Now Puro! AJuminum Hot Wat«r — 

Win eMtw^ar lt>p Rubber eit**, Laatb. a JLEe- 
tlme. Liyw price mak« quiclc snles. Write Tde 
nanbpt and larjj-e edtalng of tUQ orhrr £|>eclalB. 

AMERICAN ALUMINUM MFG- CO, 

HHI. S.M. LEMbHT. bLL 



Erl g+Of-Pil ihr ilMTiila' jiamiis in ■pirtlculaT were 

enraged at tkiii radijcsl iaaiyvatitin. nlLeijInf |Jih( Jt 
an im|iaTijnii«ble -crimE hr men io ealEr the Rate nf • 
jpr1i' scIi-doL . in liTCiad dnylii^t, even it they were 
le*Ehtrf., TIie stiiflnl lji.<TefiJTe, niled tbil 

lke male 4each.erit sKnuJil veil their facei when thejf 
nMiiril (he gate t,f ilie :rlL<irif. [i ii an alKhtrd lnji 

line Ktuilents' parent! ircre utidieil with it. 



■HUlHTRMLIWaMPJUSy, laCfll.t-Wi 



An.,Chlu| 



Jfr>BfJrji{ JhiinUJ^jr Jfi’i’tlrintj'!)!! 



4 Weeks' 

Trial 

<!brjdr .9 

Ves, me wiit 
strip yuu cn 
hjur wicchs’ 

iil>4i>tji Unljii' Trw 
LtIaL it|™^ frft« 
iji*r tywa 

j HU r E~liiiLn^ r>f $ikl 
rvf<v oF tKfl 

h|,Et]i^Pt>f ridlf? 
HlXifl i'J AbC> Off 
l^u^ir Piimii. Nb 
— nn 

CnJD D.^m Hcunif. 

Cent Off Freluht 

eki : Ubq.J^ VMJ vdih. dip IL bwkAi lu 
rri iw'pral fee MFiKiI iL uur iTuci^cMun. 
■UhHfiTcda. +0 jwmw^ iUur auG£U}r 

Vaiuabh: £t:ofc-FRZE ;:2::s2r's;^ 

pslil. T-ilki h-iw l» iu-lci IJuuUfUATL 

uidV A|Ar#«ri1 IM Lp«/[k4lifi «l jrnL PrvrtihiMTine lAIn. Wiu Uidar. 

liwSSwiFAlSBE.WW-Bftf..Blft ATt.£l3fi^i..D^LllP*.Hn.faL [ 



f'ltr ■I'.K iiT^V... 

No Money Down- 

tri., n *1,1 IL fijl 

■4 »lf » ■ IfflU *t.l« *F, l}|«. . 
arbi'f prlFA Ap ihr ^1 
Twriarntfi cr neil. 



Net 




POPULAR MECHAWICS ADVERTISING SECTION 



lit 






Mail a 

Pitstai 

T/JcUiy 

/iff the 
ftimt 



EspeciaOy Designed 
For Outboard 
Motor 



iHi; 



TIh' 1l<unid]in1 I "jar. I (jf ri;4iHil:i |i;i r'li'-ij "ti i..! illminyp 
ii' ihst nit IniiMinns nmscTUftcd in iVir I'iry hi re- 

ntlUf 9 ""'^ hi' r:il KiU'^^lLTr ih fur !^n.r 4 'UiUii il- 
Ln^ llie pnlhlic Iwallli nsn.im<t liMlnmic: LilaKiir. lUiihiw 
wall: an'1 |iiLnliiuns ^ir^- Jur'liiditii::. 



Ser THJS CATALOG' 

TULL or VALUABLE IHFOtlH A.TION ?□ EVERY 
BOA! OWNER QH 

RACING PROPELLER WHEELS, 
REVERSE GEARS AND 
MARINE ACCESSORIES 
L*ntx CAtalcjc Furr send 
MICHIGAN WH:e£L 
iDihiCWHCiE A^E. grand 



WAIHSS’ SPKUL MOTORS 

.M-L R- SinclH CjrliHilpr - . 1?^, 

i3H_T. UnHhlp Unilpf H , 44SL4. 

nil ivKniir c:rii''.1fr . . . LHIhi. 
AHlriL-Llj HlltJi l9h illOkirtblt 
wl 1 1 ICITI.I UlllMir luiil (n-KIITT NrTTJC*. 
KKiwiiillr iiiUi.riHl -Terr Uigi:3 mR LliHT 
I 0 ir$. A IniBtniim i>iiX'. Hipnae 94 H 1 I' 
Pi«e 0 iliDlL bmiLU MACiiin. 

THE 1 VATK 3 NS KOTOft CO. 
M 7 .B 30 ^VMlSiith Street CtWCIWNATt, OHIO 



FARM 111 ^MARINE 
ENOINESVIIVI ENGINES 



New Brooks Model 

Nc-w Sc'Dii'V.BcM'ciiiTrpt.— Suill wilh miit. nitAfOi 
tiiJ bn^aD^' alamn lu uffad ilElia arid 1 ^-anliL mniar — 

latli b w 7 priiJH»f -Iwfii' in wiEhl'r’ fart Kewarlhy. 

$OEj 00 buys all materials 

t.J'^aa Stipiyfrd. KhEKk«i-DDWn 

«F biul built ceoiiiOete' al Eaetary— ^ 
pklpp^d tu — Qfllr 

Tba SxnjEn Oulbaaxd D- 3 " can !■ tuj wilh 

eadicf pIm. vnll «nd !T'''U — ^ I ^ tn«1 in lAriknJ-dvwn 

fiiim. Fur SiS-.OQ — 2r Luk^tiod-ililiwn txitil ud bubt tlD.DFl 
— kna/l, rudy la aon, $4^.00 — A, rnfriplcted 

buki andiHtar SW.OU. Bf4l ii lishl. huL KA^wnhv— 

AluntyJnnir — LtnuuciJ by Lx IdaXMl^iT Ir;^ 

anyww in w'lplimF, 

V.^riie- toi iull dxaaipiiua — klu> uiakig ihawlna eoid- 

Itlp i;if lioali. IX'nla locky . 

Tooko Mfg. Co., 

£•/ Unii! lit lirjrJi/. 

r.^TbiAi/ ^juJZJfniPr 



Be on the Safe Side 

In ^Gurstiop. VOMIT mill, vwr fjief^rv. 

plunt. vihcDC uteady. de-pnidabltT pciiri:r ia ;i noLt^isitr ^DiL 
izaci baveitxitna«trn.cfflstF»c«f]t the time' iTIakealuinves.- 
(Ii;ri« lnTomB(imi:al Harve^iruf T3i«= or Mntrul. 

Cr, j'DU can pTdfit by llie tix.'pedeazE LhDiuuibtlj ^d. 
clioiinj' tllTi vital point in ynurstin'iv — yaur entwine— From I he 
iJiurotigbl}' diipeiidabliiFETictladd L'eHLetSiJ-irftKTiisibk tini; ot 

Intematioiml Harvester Oil Enj^ines 

Burtbel It CeikEtnv«ar4lrpail1ed in yivnr iihfiIh. vimti^THr 
lli^t iiiTii. Hivn St D ii:tiKnuNiL- dni.miit oF .:nn.L iin-J txt It ip nxirv. 
hHit iimuml Lliui jL'^r ifi.iT'rr juhhU. n'lll La. aaLi ■J.i.'O'^riLy p<i i'- 
111 iinl F-ciraiHija. F'.-<r IIih i-nj|.ru#iiL-\ tlltiit Uju'- piSuii-[]a]i-t A'.Ulf^ 
ti>q rill m rut-. Iiiith ri.| la.iiL+i 1 It Cl m-rVu-K iLki-k Lit LIm. I'iikI 
Aif l.tTlir 1 " It Ih I n lua, 

Jntt'Fnatltiiikl ll-'-rti'iti'P N'iial'ni‘-i Titan unit muiii— an.. 
iiikilutu u]l iin'TC^'iktyl.i'.. T^.^ u'ny piiFir>w'. In nlit.a f« .iu 1 to 
flCl-lkllMl. O-WnF. rill'l U|a-FuLl' .-llboOlL K.VlIll.l Lltth Ltll.l.- .Jll 
fvFlH. ThiJ Out llli cSii'rv- sn 1..'i kiii.vr ulkMI II 11 T I J1 C Dii,ciii.- 
ILlitit U'dtt- i|H r^r ipt4alc\Ei"'k "till Full tn.liiriri.LUfin 

Inteniational Harvester CompaiiyDf America 

I, In EBrpa r * iatfr I 

~} 0 HtuFV'«t£3' Bulldlnji dilcAflo USA 




bljiRn mukwlJili Hi. . ryl.rnt 
'IF aaikd mUiik, ■portiJai.-B llul tabm- 

ILklit. blLt klrOiij;: 'nHlurnnn-.^^^l 
i';-.i!3ly, Hlifl karvill". tl.>T[ 0 «,U ^ 
v-,n«i'''i'rtinli*li:l'.!vlMH.|.‘'tt'tt!Mi. ttkiu 
jwidjHEord i!d fKian ihxht lOia.l tuU winkiLt 
jklii.h.Ln liJc, 3 f.ir 13 r"HitFaiiA 

"ElOkr Lft LLw ^ ILuji-r'~ r 
fjnO.NEI tVT., lOrt ,t. PL, ‘X'nipjQ.QLIia. 



This $9 knife 



PAfU 



Manj 
FcrfgeiJ 

Rrxot Steel" 
BMri. Mo. ST 



JiduFIniii i'ujiiiFirr ITfli'PrimicJi 




POPULAR MECHANICS ADVERTISING SECTION 



ms 

















Electric Lighting Plants 

for Farms and Country Homes 

Simple— Compact^ Easy to Operate 
Give 24'hoar service 

Fairbanks, Morse &l Co. 

New York CHICAGO 5&n Fr&ndsoo 

^nd otft^r princi3^ai efti*4 



{44IVIT) 



CT _ rft— i< .-nri 






Ask Your Dealer 



fw lhtffie<]U:w kiw -cDEiM trlcnh 
atiti.ury! 3H-r. taa.iet a h-p, aaii.BSE 
4 H-Pttr4.3ei«M-F,aine.a H r.ti40.4a; 
13 H-P, f tlQ.SClj .niW-uU# Ojut 

OvWm tMC-d 

Guaranteed S Years 



;r4ll inf ^ntfrve for arr nrl», 
InveitlEitic cur enffoca. 11 your -n-Hjahr 
ciiiiTKiLaiLpply ^u, wrjtd an, Klvr-nR- [hilicT'i 
nAiitii. ai-.ll fijll in-fannutlon 

and tcU jrcni bvw to tut ori enf Ine trJsJ. 

Catdlot 

MAmrFACTUKEJtS EKCIKCOO. 
ItIfS CftyHal Avt, Kiiuie City. Kh 



4H.P Cushman Wnghs Only 1901^ 
8H£ aCylinder Only 



Ic IS WORTH DOLLARS 



PllUB JPU iDVPIt ttl4t lu- la a [hhAbL 
C4iil [i-r ua Htite- Pio- a tt. or -ili. 
awJ Ellina an it lirf YDD 



t H.P.. >tTr» 
t H.r., ««.» 
t H P.. L Jt.Hd 
]« H^.. if t.H 



nt ywmtt* tyniMl npnlrt Itrtw 
DTTJIkA IFIL 00„ Uinta, OHwi, Km. 



BESSEMER. 



We say the BesHemerKLTL>secie EnjHnt is cEicapcst in the loinff run.— fr*«Ptwe 
ofloui rannirif cjcptnatf, Wfr htlvi A number ijt tcsts to prtuve lhi4, which 
will be furnished you upi'ju a^iiylication. TheBeswmeris kniill Kern- 
srna Eiyginc. and ie not a courerted gasniine tyi>e, tjierefCKTC 1^ freer from 
trouble und repairs. Sizes 2 tn 10 H. P. AJ^ direct connect^ tO pumpe, holRts, 
ligtiting plants, etc. Get a Lot at real fnctE^ free by writing today. 

BESSEMER OIL ENGINE 

recnminended where power from 15 to 200 H. P. i& ret^uired. 

Rums crude and fuel oH und runs at about to '.i cost of gtisolinc. New 

b^lno- iL3<d Ifi IrTtg^llM-i, lU’nii' n-iain, IniHriHre. llfrliiiun' planu. TSi* ^nariiH in 
i*voJuLlnnlilria ita tnrw(<r nnwstfein, Gil itw facM. by wlriiitifl iOT CJiUtloff " O/' 

THU BESSEMER GAS ENGINE CO., 121 Lncaln An.. Grove City, Pa 



iJiuiiiil-ny L-l|^[-wciKfa[ ronc-nri rcucniLy, 
ihe SdEJUifU. AoK-ncjn uiil: ''' Effidtauv 
meina liEbt wtiEtiE, nduptd Ericuan. imd 
nliDn crvErvIhiriE eL-ie, kiwtred □^‘cn.ljn;; 
c«<L'' CuElirmTi Liyli1-n'ti|^tmpiicM.TE 
Inidini An 












-UTdar ni- itis 

fc^l, IIhIiL- ^civfir. IiIhIi cffiLiC 

IPIM "■ 

MaUl HA w-rllTht r*"- Knrap[mw» 

□mta rrdu^-iil TMuilon. qaillcy i;.| 

" mu#rjl iniL -WOvLrHBnnhtn inJ.C-<Wi OF ^pfrartnn. 

I 4 b>!n 31. I*. Thawitlla Ci^vtPilOP. SiiLcl'lcr 
i I J JK I jihhk GuhirffKnr, l^orc^lVanfrC^ulJDcM^Ti^Eui. 

' i t f Jltihlnn 

ml. N4E cfc±B|P n^lwd. Inri ihruu !■ 

^hibn^miL. Fi^nkkEaaoi. FRii- 

Cushman Motor VTorka 
«1 FI, EUt At., LTNCOLff. NXB. 





POPULAR MECHANICS ADVERTISING SECTTOH 




Write 

or This Free 

\ \Washing 
\ Book-1 



w \ Dl*inwni „ ‘ 

W Cn^Twmv SB dawn. ■ ■<hie»- 

^ tiiwwt pcirni, ““ 

liiimnnaHihip AflaiT**!. jf} 

f^rtewt ifloiiuy dlwti Is 

^^ibwL Bc^iaLkihl ^50 / /-Sf 

17 Jewel eteiN^ ^14— ( liZ 

mfnL — iS-TCiir i:™™- IllF"**"*' a 

I B«— <*■ j*e<» — - 'i'' f' /J'l' 

*WBrc *in rP*^ "rPtALj. AdO*B«Pi 

jUiPHiB wpW ca„ o«prt4BP *t- 






y bi^T book. 

M:my pic t UHL'S of 
HclkLiil w&Bltinpis. Telia how to 
snTr wBa-h Art i:i]uIIl[», Iwid Lo BdTO mcpiicy, how 

tn.i iiLukLi waahday cii& j-'— yea. roalSy n?Bsy . A Irein- 
liittly frtc for I he Ttskir-iTr Seiu3 ™iipon tixSay. 



AGENTS 

GET 

AUTO 



One Hour 

O ForaWashl 



Onbuli«T» 

hliuLam, to-rln 
a vninJ - 
fbinlly WARlb^ 
■ ny-TEi^^J-nll ilf 
'Jliijr 

EIk>tk U«iw 
Wfutaiik II a- 
riUcji. FwcH.AJ-ub 
La ip#iK n nv^ 
I'*™- Ihrafr- 
int -CjDtllffi. 
n«*i BU Ifa* 

wri=j^ny-, liHjp 

All T''qj r>o jp 1 o 
nr^ ii tiiti-j^np 
lladHni. JBBrp 
nil Bl#Bl tn(i 
flEW wD^hdi? 
IllurYCj. &#D4l 

mapua tCI4j b f . 



Thi& in no scJling corttest where only one person 
Hf Lna. ^Anybody enn gCt tllis autO by introducing Odf 
3IKI eaDdlA-powAr k«ro><en« latiLcm f'or fiitrtlCtS, 
team&tera, dairymen, hnekMerfv plumbers, camper^ 
etc. Everybody needs IL Write for full particdLar3p 
THOMAS MTC^CP..ge4g R°mg $t„ PAYTON, OtttO 



Ijwklhlluike Luri^ml Tl-E*™^i»™ TtrlHiUl ib -iW 
Ewi l'..c<iirii=i. uJ Eur-'imt^d hif nu jinj. 

Hi4iBla.2:t*CM H4 4sJ aiz.liAi SU Id- SIO 
Ui.d.i'noiab'tSt t« tnn fcSB t» *lfi 

tl- 0. aEaLllbaMi to iwj Olai'urb.iM I* 

W<- hi','!' -Khri^ id acunk. £t»l I4F roolai lii- 
Mrlblbd 'ihfm. ud bdaiEil (lE 1U.WI l:T?nrh nibar. 



Be the First in Your dub 

a?bwL CLir nrTif-^P. (IlS. pmH;, 

Pliww'l »^«hT. dfnhlf-KnllrLTn'nHtTiPi. 

ti'Lrtr «lii:3CHr> In XJnp m>r!'' iry« 

BHiwUd: b-r ijOl'UUVClI DLL tUltCMDubb tHjr 
li^t HKUMIO. VbiiT chniil WSLI tnniBi- 
f nbn4 it. Ht |Hlli-|9ie h^lbIhx^,^ It, 

ncdr naaji »i1to nra bdcl Ir^tm mr 
l^n c^tft ici roar tduli'b ooiI«t. t^iiulbr 
L PrfrMi. flTAdb HfOTI'Jtlu 

L W F^Hfadll. Ni«Hli>thaJJ. dHi<'tii.n.THinD m, 

I • U«LI, «r. WNTTE^ESOW. 



0 'The maehiru; which pnta a waab- 

TTiHiKi^ In Vfrur liornerncli 

fit Sir And ^liliT <l'<dvB ■» WBlltrf>3 C-Inn ^nd Trb-hci OP BnOT. 

WiiMurttotollr«i.*llBl>MitJt. 

Mail This Free /S 

P Aiinnn ® ^ nj'^ljag'su h« vi 

IfOUlllin Offer;/ % 



pSf l^lm flun nn, '^11‘I.Tt nr SlKHtCU J.m^rTF11f! it 
m tm ■> J\\M F.fairrrnrMi^'' rpif'K^-.iilnirinK iSKhfsL 
■I TU -i-mT ».t n\n ?p^ Trlsl. EhmUlanH ps7- 
^ “ ■PBti sr •^rxbvL Vi'rilc Iut CilBkili' T.. 

TEh±TIUli:ii £JLfl>iGUH. 3J-H ff.LBki BL.aUft»aB IIIp 



Tills fMWIJOIL brJFIfffl fwr *fl- f 
puu iKuk oiiil iJJ the ymtu ^ 

rwi»B.»tiOTl i>ifl wpjr * 

orwsMnJT- Be tiut Ibir 4 u ^ 
wijliil thQ < ? 1 1 r-n rh thJj jf 

biHik etehc MOW. Ii. DirtiLi 
Tml.aiviuriC'. Will will • 
toll Diviilt J 

ihi" . hlir rcwriaj OfTrf ^ 

w± Lia makiiiK'i ^ 

I E b r1 tf BIucUm Cu 

Xf A . CAoln SL ^ 

#> 

±klZ^^ NllMlB JIF 
p.^Vrtrb.H.V.J 



raCo ffiem,” 

A IvnUrn] Genafraa T’npdj;, ptovit -pLIIb 
tiiiMp friiEib I>ibiiiiHil cut. irondr^uJ brlttiiB^y 
nnd gnnt ibwilEai. TAdurN-il |^y leidbig ct-. 
pcrlB. I'Dr aaprrw ti> Ihu bnt unztiLiDn Dii^ 
|iii]B4r'0r IiivJukiL nemrjDlw, itu (SUir-Blrl-rfl 
Ihmo Btoiia til lic ftnuEni. Smo^i^I r^ire, 
t^-iv cai:lip 3 for 15.00. Siii;, up (ij dro' anla, 

fm hiHi^lct. A'liltiiA *|[h mniltB[i,v 

00LUHA1M JEWELRY MFG. CO. 

1520^ Ctnajpi, Sit, [h.pL J? bniTier, Ciilij. 



■uTiJmf™ P»^rr 



iycrtdf Ifrntilcrlt JTt;r:Ji?iti;r3 



rOR XMAS-A TYPEWRITER 



TTPEWPITEPS 



MA\il 



isa 





ICO 



POP^I^R MECIW1IIC3 ADV^HTISISO SECTION 






inifniri! 



SfrOZ 



VENTILATION OF BRITISH HOUSE OF COM- 
HONS ~ It in O.IL itndcninbli- iliAt ^ wllb 

air^ w^iich,. bd £nr ni- c'hemk'a] arinl^nx can detect, ii 
AliRnlute]^^ putc, Ti:in:y Feel very tiuitf, a [ircinii- 

nent Untiisri ■csn^.rl. F'jr jnstn.i»ri'. in l!ie I [□□)(« of 
tiamruKis, llie tetnilfliion (jf >liifh lie ll^J cuperi- 



Fl Ffl'UTr TffnVT W JmlT4 aepillnt tnfllnt. rirniimn, 

JUbifIitm llulbUT I’hifif ai buh. IHHiO 



Ideal Xmas Gifts 

n - . . -•-eIiL- lrfMk3samSBn<ir4^l«<'[rl<«i I kofi"]^ 

ruDVs 4:»dHK, liLH u»^lii]J l^E i'-u4iv«i3'ni]:>l«^«i 
i^nu?n-Plii>Ti v.nJ ciE Ebi^ liiEdM ■lacthlul 

MPUII«I P«ir uoJ jH-prCiiL-Jl 

TWrlE— aiD^-ijri. iJyrfcprntfM. Kh»rwtii(H, T^afc- 
llL'IUCC-jiiU iJrik j4nr44q-L!,-i, II?4 Ih, 
T4ilfn<luin** UvEUtiL 4iaTDCi>l<^ 

Hn^ i?P nlziEHlani hi HiH#a|i>k UDd. 

THtrt*. Tej'+npH WjiwwIiJfci. 

rai't itr/m'irg ■klVt cxfini tfiit mi(y 

Jiff te irr itamfi, (A'P^If^U 

POLTiMp timm HFt:. ca sssssJIlSiJ: 



^g^d^/. 



'■- 5Uc I 

iippBB^rra ^ ^ w KVt «■■■■■ a ■ pbbb 






(nluftiiL 






■i^r 



-25iari,’!"L'l--$3J5 si7o iar?;'g!^ris.s l r,t‘:;;.'!"T'Wc; yiJis':?"ii.ooi 



•»lMta»=TiiP flllp Wjtat buhlic E9 7- tirUHbpTba- 7c lll1JkHTlitM-{,f Jl£ 
I urlEij, tL fcdll.Pt i Ihl. ■ *t>» f I lgwr< n1. JIl*. | Bl.wt -3 Ili .. l, i '-09 



init Hd 

HI. i ]tl 



Km 



Llht Kalbf Htto, 
n I Jh......... ‘J'Jt 



RH 4 lTirFlHMl|ll, 



WHei] onlfTliw nagr ef Oie nhevet. Lnejodr _. ... , 

Tbr: €hnm SHlyd rinci^iHi r>r-hnT wfinJiirTiil nmnr4.niPTiiti 



Off iffUdH BIIKTh' lull'll IhJ 4SE1irm 
fiiiT wfinJiTTiil nPKi|%niffrn'ti lllvt^- 
r>ijl«i|HHljr^l>44|^ '.vntBLn Itiic jllwtrstLoiiH. 



KmiM ilBiLOimsntPM 1 ^ full- JPta [iHifP WIltBln iTliC tOfl ] IIWtffftUOliH. 

T IW 4 .IW- Ein ^ artiln^ Tr1«mp^7i Tiivt I3-1 *ri V. B. 'W'Lrnw UlI] laECOrn. Nbdii CMihA-L hihI 
fri O^iilTKirW^ for nEroJHV CbnilH. Qyt\*^dit bwI Irmm In- 4 canlv to- CDV 4 P 

BMkdCi J^eXLd roff .i MPJ tOiliif. 

The Electro Importing Company 



2a3A^ Full^n NEW VCIRH CBTV 




oT,if you prefer, please yourself, by a ^ift of a pair of these 

Murdock Wireless Receivers 

Real, high-resistance, wireless ^phones, standard in 
detail, and possessing exceptional sensitiveness, 

Cotnolne double »et, A A C<HnulrF47 double AA 

LIiMO ahmi . , . ^4«UU 3000 nlini!^ . . . ^O.UU 

Our citflJ ij f dcBcribo « ipfendid Lda fit WM. J. MURDOCK CO. 

dPfnnluL It u £»c. Scud for it Ip Ct^*w Su CHELSEA, MASS. «SD HOw^rd St., S AH FRaMCI^CO 



PLEASE THAT BOY 



1 

1 






POPULAK MECHAH[CS ADVERTISlBfG SECTION 








Ask Dad 
For This 
TRAIN 



I Write Quickfy for Catalog 



Y OU'LL berriGla of fun wlili a LiorufUltclrlc tocomritlve; coiiti»k 4 uit Punniana,or 

TcviihL COTS' Kct awLtdhes, semapluH'ra, cJcctTk: etc. Ma. 1 tx the tioinx 

scoot annuntl svh'h -fl totic^ oi'ynUE' llogetr Plin '™ batt=ii«i 4 >rfmm ci^piTwity i^^ 
yiWJ IIOIKO ‘K'iJtlL £L Lionel tranaJai'iiier which, saves botledea, (S«e iJurilcaEKiaJ 

2&O1ODO fioyi Owrt Them — Join 14.^ — this quarter rilLLluii of tiappy boyi;. 

Lionel LJectnc Irains 

jlfiulH nE DiuEArlal ih.n>anhfTiiC, nui( nert 
l 7 uuiiiEIMi'Mi;illjr c|ui^'rab.li 4 »tHl, FLnlpnod KA-nikwnbHli \j\ i.ml>firH v,*nHi ^i|h, Mimeli 

■C1I fuJd'f'ut cer4iFwlH0t«vn» ot erlyrntilv Keo. oc our iiniaDLiiun.1 FsdJrooiU. 

tVMiTl QUICKLT wrw BOV'I CHTALK - W H ttna tvonrlfiUy VOir, irdbuititd full 

t'[ rk tacoi. iicw iibouu lj.-]] thiu wliif jfHiii'll h«Te HH(;li n JitnUi iomIi Llm^ n-llb Lloned TmiiM. 

aECIlQN or LiaiiiiL bhiL free — Mrnt tpj- 4 [iir«i<i*. f-lnrtrlrn] ptc-n^ Enil ^c[«rtDi^iLL •r,,™™ 
will Xilnni'i Torn jr JNnil'Ll C >(1 to jenUT lor il#iJiir, And ihSL IEIlOtOUh Lkih.T<l TniiiH, End bi'lt Kp 
REWn^iOn VXltC tor HAElCtf — J'J] EBC-lvJlb l^t nuL JjtHI- 




Ef You Have Eloctricitr' 
Av l4 ThU 
TrEiwfcTnTwer 



THE LIONEL MFC, CO* 

C, llwt ttwwEt 



h EW YORK C tYY 



inff/a 




LIONEL CO WEN 

n. Prf iw P 9f 



nu 7 n.tcd for miuiy months, tlic air in ihe (IrlitLitliK' cll4.m- 
bti't in, elitimbCAlly., .nij |iure im in kiiy fonm In tbe world, 
i^resh air ximply jiours into it in e^Lrav4i£[biiil voliini-r'- 
In H. Uii'jitt'rttreiy fi|l| linu^i; ili-cr^.; 41 re no less thaib IdljCiOU 




Give Your Boy 
A Merry Xmas 

by qJvlnp him m. 

Tbordarson 
Imp'roved Toy 
Transformer 

riuni^S. lih iu>« dbcdJy Im A. C. UptMIrri 

-EtRUb, mtii alraltilr ii£cly. Arryiv 

OjifiU 4 a xalrtT* ibiUa vhkh nr^cu bJI 
llliv«|,.. lr*.iiHi. ICinrtjp- l^ruhU. Kuniarini. 
lliTi aL anrp. I'rllh tev Ir AvIpAd iMkiL 
Hlc.b. * 




WircLeas S«nditi^ Aad 

Riaceivinf 

Station 



Send 

^»qip- fW -MM 

c*r»lcrf ■’I'-"' 

Oi reiYivflLililr >hJ«cAj If 

pfHtlMk- tail HEbd lumr vILpck. 



Thil- ftmatkAAt ii^H» 

fpruilalDF h KiurarrlcifL 
1 In. ^aoie coiL rru* 
rUi 4 tunwil fiilpii 
SD«ik f^p. Hr IHiJ 
kn. i tlsL inn- 

•.'kmex, Bocxiblr-i ui 
■A -Dik cufl, a InrifB 

rifwihr k-lir, uriiT 
‘Svlnbi SH-C 4 W 1 -poi^hi 
li ■■•11 1 ' kdUcr 4 hil 
Lb^ Bp Bell lE fcur Z 
ilnfdiirh arc vivk- 

■ nCi lu^xir Kihrvv 

■ n pIckBlM 
int^dhr ctfidB 4 Kf. 
BAra wIt« ^vnad 

l-iriii « MJMlEr I'Wjliw 
II tl-t*ltaB(.ji.w |~hh; lit-. 

UpfUia lihj {BfiX Hirh ufaUiiAp, 



THE HAhoEl. Eurr. Mr. lU ' 144 C+flfr» «Lr HEW YQRK 



BOYS! 

Here^i a Man's Job 

BUILDING REAL MODELS 

OUT OF STRUCTO 

that work Jnsit tile bb' mnohrnery. Edl- 
Min, lilar^rjul jind Ixi^ns when 

(lu'V wwrr Ijoyil. h> btLikl Ehoir detiaiiHii 
mtu 1hvmtioD9 lhat hnve m.ido tbem 
lamouR. ' 7 'bcy miulc medcl£ flTiit. 

[f you're tireJ dE pLa.ythJhR'H — eItp 
I heiti tci ILttIa nlnter. And bnild, n<itrj- 
■iitumi. bHllhaiiibu . -CdaOlnir Htutitriis, 

□ re Imcks that wAl net Dad Co puzzlinir. 

Tltoffl ate irtOKi pHti*.— ■ninre mniJeXi] in Hl'fiUCTO. 
TIh shafts are Ley sualwd, tb 4 . veMrii. itii,Bl. JMhI 
iJkebfE maeliloer/. 

With every Ave dollar mitAt we rivc-you a. 

Powerful Electric Motor — Free 

[bat sdlL drive tbe iheohlnex y<iti bulhl. Wrilo ft>r 
au.r Jiiiiit. IVc will mall it tree. It leJts 
yoit &U StiShl BTUUCTO. [t ftnatpJn* (llustraUenB 
talien tram notuaL ohotoyriiiphiiJ. OC BTHlfCTO 
miMLcla. It 'n'llL win Ilad over ih a cnbiui* Wbua 
bv WD 4 [t. Addtds-ii IJiiPtr y • 



5TRTJCTO Bllaiisife.ctu'rinf Prvepart, PI, 

.Musfa ^ Vm jb jLb 

- - — m. 




C opy rig ht sd m ateri al 








FO?irLAIi MECHANICS ADVEETISIHG SECTION 



DUCK'S 




CATALOti NO. 3 



■nieWifliaraB.DiickCo. 



anything 

ei^ectwcal 



^_W c-®di ■>' Bw-fT-'rrd 
■ ““"*T 






312- PAGE ELECTRICAL 
and WIRELESS CATALOG 

More than ever justiliea your verdict 
that it is the catalog worth while 




Electrical 



|m j- Q A E-tampam]] brii^this unrivalled, catalog 
n ly evO ^ vour home. The creat cu^t uf catalog 
* and the excoEftional ly low prit'^S (olcen- 

times tullv 25 % below usm! rotall Enrico) yrohibEts ils discriljn- 
lion oiliergMisse. You may deduei the 8c on, first dollar purohasOr 

Our bdro^bwlm, wKich bun v'firiCir^ by q ne^TFS<^tqLive nF Ihis iniijrs. 

dcir, ifivw tiiBit T0C 4if imr pattilasi.'piTt^duccui'EiatTxiDi,. ManyoJ OUrCOib- 
pK:tit«iTi! ndmiEthe vtrnsce ryi Wbn pay!< For them ? Thu 

13 , Ui« faiKi «:tmtnj|]Liia r-raaob 'WhV yOo shvuixi F1a^‘r ciMfctitailoai bacItnJ by it 
4(n.'ii.t MlJliu Aiid inJt^HAJiic E'^nar, belotA cvt-n, btLliilciiiij at bujOBg cL«;:«ti£i*, 

Over 40 New Pages of Wireless Instruments 

and substantial reductions on many popular Ui'ire- 
less in^trumenEa and standarxl electrlcul supplies. 

A raw OF THV ARTICLn IN WR UTALM q 

li|i. 'V^' IS^IiSM ] liM.nciiiV'iilN i Si'Sn riLMrvHi vrirfi nif il1] Li ii iIk. rH^T liiALMriH.1. 

erlnniHV kiAttHriKHi ^I^HT<sinki tn:!il rnnii'nl 4, hhtti.'Tj iiiiil;iin^ niriiiiiHVriKi iui4iirH iemI 
ififni«irAl^>~i% mwItis mo^JihrS'P [lUit-riH ielStinhDOIIM. ril^piiiiiwn 1 m-nir'nrniH'ni, mHnniDV 

rJbrntorf. liclK r^ifa aal-ii ncM'4*iMFl^ llvh Ilahl4, Ii^ti'L 1fent«rnpi. 

H.1IE4T uUii bjkllli,LUn Ifitakm, Xiiihh LKv- E’liiCtiEH. tOM’'t-i''HL hUtU^tcrK lilAfht- 
inu iifeinlR, Tiii'LnilHH pli^rfcrlr .pi'm|iLiirL-i«i, bmiiIm liiii I'LfiifK Flnrlirlr 

r-nllfTiiTi; «lcd:tTL-r^l Anil AK^auLrAl TiCKibi iitk^ ((Fni'r^iil •Hl-^tTlri.l Hiip|ilL+#i. 



THE WILLIANI B. DUCK CO^ 223-227 Superior St., TOLEDO^ O. 



cij. Ft, air supqliril jim li«id hi^iir. Vet tt Tir&' 
fluc4S Ihr- e-flrcls tchicFi anc ii, accub-luiticd t-D Ihink oE 
39 aMociulrii ii-hlL dcIrtti-'-e vmiilaiidti — taiii 9 lMide, 
itif« titin, rtc. A min m,ay, on 1 hc enrttrary. 



"Tte EltcbiGaF EiperiiBenler" 

Tk-r Ilia DlpclRTAt |#r l-hOH 

Wh? ililiblliiDn #lf ntrl^iijjir ^'p'lTTiH'i 

Chuck riiiJl nl fxt^n>4ni4. 
latPipnLipi-. r-rOHiLblA'tl'jECii-al Ib.l^Uf-or 
hw.L M DvrieSd-bCi AjBRiPiir JifliT.Lrirji, 
^'l 44 ltM ZiawR. liAl-PLl: 3 'il 4 DUi 1*00 
iMj-ckr. diHHi»]^ai|iui.EiiBi] Lboir^it 
BPnnl r ">'lii>^rk AT uHcAADTjrn'a 

ilirri-ararca ' t Il 4HI ■ Jlhf ■ 

sie^id /0^^3ii}4{(M^ 

ElHtrJfJl Ej.pvaraanUr “4 f ultin mifiit* W. V. 

jfl^ 4 ! a iU£ i^-cuJ A -^aji Ja 




OM Stamps Wanted feSS 

larttniu, iJi] ]atl<tr Dtrii JtEiota ISlFi to U^iTith nr iiTlinn'. lOiJLrTlud!* 
trr ti]ii IiiihItihim nr liaBLijiic UtEku. PflEMIUM USV lOr. AilJrmq 
C.C. HU»MAH «TAMP 04l|lt>*NV. Dwt- !■.. «1r Ljgulf . Mh 



10(1 



'WIRELESS' TRANSFORMER ’9' 

I*OttO VOLTS 

Hrial ‘jtr t Wlr^lMJ. ,fpli kcT <#EC. VriMptn Tia4«p^h 

.. UkArW^ -Dra. HUl. >'LCTiI 4 A^ U 1 ~'MUb^" BT 

lTii-n 41«ntiriHriLiii*f ll*ri»r>od#i bImm lula «hkbj.«CAaj ajpa L^teiin> 



. UkAP 

' 'ra'tfkHi' ' Arii-N. 41 «ritiriHriLAi*f U*rw-nod#i alw 

Is] "tAtfcvE" iFia >111 hn I,HI[. jTiqii BrdHI A llliet,rtll 3l,faitt<1 P, .EHI41,I 



PI P nTia ■ r* Min. fUM. TTEJniE. PHIElU m L>|)fiiTViun?, 
KkKb I nib lil.H l^iltv hlhfUt 1 IM Lilt MM 

Li(M 4 Iu Ail Eldiicsip Ip- (lU t(ir M ita. Lm|i t Ditnu : EkfiM ; MPi | 

MO IM Mn Binrai - Mits : Ms : Mi n >d Hnm . Ullitiii ; 

|0|. ChtIw. Fill. Hlhtq. !lllia4aHl,LllMll MiPwM llrn Ah&hi^ U«Am. 
UA*P|A]il FlUii Ttailn TtnhtriM Ahthp«<] EbIiMi. |ii Mih. 
m 1,1 1 c vn In (all ■ HMf m ■, r. vriin. Ciw« i tu- 

vllii> JtnitCTiEiC WuutLs. CldRTKI.A Jf !►. imm 




CHRISTMAS JOY 

and permanent Eatisfaction are a-stiired to those who 
Eidect their purchaECH from our new catalog. Every 
reader will find sOmethinK electrical lo pleasai, to 
lijfhten hisdutieSi lo niyalify or lo onterlain. Th« 
l>esl iho WHiirld alTocdg fn motors^ dynamcis^ lighting 
plants, m^tF^rs. &parb cniEitr electrical tnya. heating 
and cooltlng devices, parte for buildln;g all sorts of 
electri^L tFiLnus. miUicn plcitii^ niaCFiLiiiS. phtbii^Krarbn 

F.Tid n'in^ERR telf^Kriipl^ nppn.ratu5, n.re stiDWTi in prufimwcl. 

Ovr tBi'UiIbb' i« invAluntiil^ ntrt only l« Fh« ^ nr 
AiM4l«iir En,c«}i.*nie. but l« ertTf kvld«-iHbX£ AEicrictn. 

CLAPP - EASTH AM CO„ PfjnnfHlgrinF lluhioljifi 

147 Main StKcl. CAMBRIDGE. MASS. 



Send for yonr 
C^py now .to-day, 
while you thinb 
of it. 

IT’S 

FREE 

Since 1907 our 
name has been 
linked only with 
apparatus which 
oarrleB a feeling 
of pride and 
security.^ 



POPULAR MECHANICS ADVERTISING SECTIflH 



1 G 9 



Perfectly Matched Tone 




Xrew bnoklei”-<iniT Catalos 

P— *ip]amait. Trilim-li^ 
mfltchwl ton* sivJS BmtMlra 
WiiEtess ftcL'rjVttfS Mllti- 
Uvcnt^ ('hjit hnnK!; ir the 
WELiJi SO 

jnii !!Lt up jintl 

not ict. Calaiojj H also pmi- 
t.iina full dsfrriptbcio aiid 
rlcM-ol Ur-aniStB K^cciw-m. 
^mi;3 ^oiDp for C'Oijy t<>i]u>'. 

C, BIIMdU, IHc. 
lu> 1 11,32 UilH lti». Ibplk-I 



BRANDES 

WIRELESS RECEIVERS 



Electrician 



wlUiTEIllntlJkllm [waul- 
Ja( Bilhcin, U^iLUMA. fl'.'Lir^ 
- ^ilru'niilimJttlhiiliil.TtlHplirM l.lifaki Uilli, ALuimk. -Oilb, 

■1 ''WlibIw'^ LUchiiilRwtlftf KIwtitf farlhe B;. Pt 1*H- 




btrit E?T^i1i n Ihkl ulua cu uudEnLaiill Ik. TTilb C»t. All 14* Ppd- 

j. c. noKrt, 70 S So. bcorhora St., *e|ii. 100 . cstufto, ill 

m BlglntorlalneriS^S^,'^^ 



tiuua ajtD 

Hvip, with Cki^, TS TowU, J 

RwrLx'isAan, 1 ECfinDCto-yssoa, Firnb? 

■mdi^kOLV iCtu Momi. ML iCi;- pto&tpWiL. 
I. c. ntoiTN, b. baailMn KIumi;, D*#t<LT. Clilf*fli*o. in- 

Boyds' Own FoyM^Ire#* 

trilb Uj- I-' BUlO *. TiilUnE Bajhin.^ ttaaro, KlpfJrlrJ 
lUcirhJktWI. Cxaut. B-XiBAIlbrit iW-O.'-l, TTIid. JCilL 
JlIrnKopc.. WoAf r ThaoLuid H-jSsir. Pt>l^ ToJvi*icko Num- 
IlMrilrriiml !Ull UivL -Mci'kmc. UrCLliO K-U. WLoJ 

IfOUS^ lUdla ILitl, Klh^rtl, HI lOC- IWVlpald,^ 

DORN, 5 <i. D t tuft M B 5 L| P<-pt, 90 , HI- 




t 



Make Music Rolls 



]IurqpcnBln ?«firAidf mikM p4a.TR- 

y -4ll4 l>l|li fti'aCL [i^fd &l T&'AJlIC WTLtXE □_ kb^l' 

^rlmiuEQnvTT Pli-itf nv< nr awidL dActmSH lrr<;i 

urn. CLJ. Ui^ . B rTM ^tymx^vKia 



J 



kvi frf=h iioil fiw«t Mt wSiscLijJiidKiiJ l.'y Hi^aiiil'. 

1 ]ii; riir ia vifTr ItJiil. TIiiti' inuht 1 st- *i:iiiit,‘ cgir. 

Vlnnli-vn citcmical sir iil'iyvidal colulitk'n.s^ which 

lii.'Cuur.[s for lh* clFect — Init rtilMiJy up to !he firuM'nt 
has. TmEiirt.'ijl 14.1. wliat i> iliaL -comL'fiiaciDn. 




Ragtime 

Rastus 

lvsL.i.vi.. .1. 1-:, ioir. 



An Aulumutit hiitiift.)( Dal] 

F<of Dioc TiiElk.mw 



Civil Engineers Earn 

$1500 to $5000 a Vear 



JKB X IU0 nr inr |c M 1o 

Bu4W I. |Tuc u b CSrII Xr^lr^*^. iJi-jrilTO hwm» 

dblDmiM Lhflr tiJiu fi'd* Ki'rAM«4f. niii iiIti. 

BBp niirl oonrlnM jui ctaik |tmj aMl ih^m. um n 

■H-rgr rcur ut-ui IM 1W\U mdukt* Cj^NirdN Mil 



rnL vtnt w« 
m|Hn Benkf— 




■ haiM bbl DU Tcmwi dMiJip vltfa inc.^ J nafcr b* 



Civil Engineering 



riUun 
■jpl’rw . ' D D L^mvlr: 
": nrPBTi 



j^. 

Krurn- 
khpB- 
bxuE ind 

DBTUiJ nirtw 
HMo. rw-nr !■■ 



9V4lU<n£hi 39<}4 7al4 likch ijbuvi; llluinrinpj, ph.nini 

|<lBlcfr. ariBiJfr. dllAErBmi. «4c.| hinruirBilh ill I'llnifite bll4 

TurniBlBi. rtiAilMmBisr tmund In hdbrffij R1WCiN«ianld viBhi 
nii uTraL Ai-i!i’ ifip mLw Mid af 4:ii1l Ki 

Ti-.Li iJI ilpiiq. !k'^'r|.riiii : ^••.npiruciliBi; lUiJmd U 

•wlnf- Karih U«fLj; Kin^l nnuif-j^L^i; Si^rcllkiLiMn. JGitmatBU 
i.witwu; ]tr.alcB hfjp|.> ^ 

JtoivBn BTal Limlu'. Wui>rPi-4irf rs,-iipfarrii 
lirgicihrf ar-nb: rnlriurd Kf^nn'tjuij— -iHTHr^ihih 
tBncwBCliri binFUMT. 

5ftc a w«ek tjt you keep thtisni 

7^0 etiLitt rs'iH' »>UBCBk nc4 b HurJa irdinr. ¥liII a«nt. i-ftTMi 
|riv|*|. np,W<ll|.r Of 1 m4e IhMi-b^lLB iiTHV liJ' b VbAll 

in«i Then uevKif iviar^r<Br 'n* ml jod mc.~ Ihiim. ]T jw ij-n4 ui 
ft 4' B «i ■r’-T" 'Ip^rv BfJ rr.Qfl lb DHnm ■ 9^ b «**L *urrtJI tbi- inwlil 
.pjl^rvr.Mfi^ MTh-T 't b#fn,pmM.. 1JLh«rirlM vb'll cab Ihun ^ck 

Mr iiir Im I-AIi LTbrnl uLbCHiri F jibj 1hb raFob* piioa 

^ f AS. Ill, IM hii^iM>- i.lih wvih kI « -L^PuKJ ' 

Tji* K' Hvmi m « puT "I pi 

AMfcHbCAH TSCHNIML UCICTY^ 



I PiP4rlP E^b vuIp 7 
CHICAQfi-. U. 



fl. A. 




0nD]Ainon<ls7 W atchpa, Etc, 

*t/ h rC^M # 1 4 # ra f^UbTvC-ra Cl irt ft I L ^ I^B 

|v B AfkinCiFoivcrGD v« 4 irafiTillkCiiii'' 4 llii>i:'ii' 7 l 

jw B |j||i.|n’il V, hni-kni ijy I'i^.lXCI Ja CifTLd'lliflr dn- 

r .ifw .■!■'- pirrnitTi.'"!r 

^W// Diamond BanUlnF 

\\lpr / J|„i„.jiia.j trikbli^ alimJ.ili|!r I'.’t l-rlnw 

IL=.!k.:s-l:. Ik... 



Ftf^e^Exurninatton. 

* '* IM *crtd prdpp>i.J. t'hr. e*"" 
■w»1 rh jI '..: .t [' ■ i'.i; *ri «tpt^4^,»l. i[ unf m,Ui- 
il^J ^ilh AI’IpF MliT -V ivlum Bt nir bi^tiimp 

Wnto Todjiy for L.D.LrEl fiulletin 

Jwi’ii; I >^riiJ H'l'JrtM Tnr IaL^aL bulluLid 

.^lArTairfi. turi^^a. Hd e^iliraUvna B’nL? K"Jer~ir'^i 

Job. EMjRoy & Smn» 

^^urinB ."iTaCin'iii r .O'clhA .r li'iy- 



covrr JOBS open 



Railway Mali Oerki^ City CarrieTB,^ Rural Camera 
City Poatal Clerks^ Panama Canal Clerks 
}fLOO TO *2000 A YEAR, FOR UEE 



SLaiils] m^nnitzn^ W PiT/ber P4ihl>i>n9i |br-nni'~ 

ouK *A bSlXL^Eil. FLNAbiCtAl. FLURRIF^ •:•■■ tlie Oi~ 

WMI-: I'lC-fTV bJ.Kts. TlLI- KiiirBiTM' 19 YdUHi: FOR LBFH. 

if rdunr^Y rp^rlpqn j^mil rhr ivoin^ Tianrl ihn udie j Eut liuofc^Llb 
ipp^HTieni- C4ai[»a-M^^ ^><Ait4n sdikicrvi. 

WE GIVE FREE SCHOLARSHIPS 

IVcIit l^ltll^ll.Jhly br SClUduLC Ihf'^IILZ [>< M1>l -tlJlif-! "< Ihr 

Wln.tcc cxunlmlldD. ik^v. Emy iky W4| |.‘ry£ I.ys’ 

tl JUK * 0 . much ctmihInE bc^ccr Lhc n^paLlj ■c^u.luIde tiNii hxllOIW 
FIHHKUH IH*TTTVTC Dwi*- bocb..*«r. H. V- 



INBTITUTE 

Tlw PJdriiLy 

QhP*, F-S^Z, naEliBH±«r. N. Y. 
ThI. nuv.-. dll,.l wr u dlnc«*4. -.xIUm >tap wndn 
S* tr™ unrW? .ouKtaa : l fnv 'rn.'T oaOTTlrtlM w.*. 

'"QHxr.n-.r.l 110,111.^1 wi4 k... ^nri,~. krilf UiL vC iHvlikii, 

.JiixIkxUa irJ - ■ — . ■ ■ — .— Tm- Pfm l^wtvnir [h- ^iBsIrailhm 





Hall-Fic, r,uiH1 L, (]I4H|| . . rvEM, hi,l[l4H, IfMtl* br II 

d-nplir^LdD*! ..luFrDiC ll>.pnn. tlliMI lx II UH.l| 



..-PDUidniP 49^rL 
. . I'^wndTIi^ I'arrlfp 
. .kiriC HiU-lliirxIi- 
■ ■ ri^kkppp^r 



< A>illl U f If 



l7>ui I- ll^l 



. .Nbrl»*4EFJpbPT 
. Hppy Ebihr lip; 

I tmHI 1^ i.*| 4n' II n^ablnrinB 
. . 'BnbHNn P^TwmiP'Pil l^|al"»^ 

HflUie' ayi, 

AddlM* FdrT 

r"#r ^Jfefr ^i’A'FiTT.'U A* ar.n-.-V- „ 




aHiliiiiillllillltllllllllllllllllliiiiiiiiiiiiiiiiiiiHnnwwtMniiiiiiiiiiiiiililllinillllllliiiiiiiiiiiiiiiiMiiHiiiiiiiiilllllllllliiiiiiii 






POPULAR MECHANICS ADVERTISING SECTION 




Jk caraptflta lln« of appIlaHcn fibr Tha niaalmri 4# 

P iw n a r, Aayttlaa Irara ■ batt ta ■ ciHnplata mill nr faclBY 
■PWtllt. V«rHl ll^i^lluiSdnnai QPalrr. 

Wi i. JonesFowadry i Machine 



I Li ycur f 

j friends jfive / 

j’£Hi pretty trifles^ ^ ^ / 

iMSt rEqucst that a Bissf.U‘S / 

Carpal Sv,vei>er head the family's ’ 

gifta. If you alrea<’]ytjwn this farTTOusa-w^eper, 

tell themyouwaata Emr.U's YatuamSmssper. 

Then yUii will be equipiic^ with the tnoEt 
effiejent apparatus that catv bein- 

stalled in any home— BfswW'J Carpei Sweeper 
for H'Uiily sweeping and a RlitdU’t VaettKm 
Moihiiie far ijrtiifjn cieanmg and general 
lennYatinn. 



GOOD AGENTS 



Wia* innhe-r MMt CaXL U£ll» 

FTiIEiilLihJ Tltrt'lKiry Li^h«] 9 mit- 
LAni|H, LLxhiLLiijc RyiEhibi iitiiI niir 
ri tr*. 9n^ Ounhiiii vrliirbi niv 

pmlllTTljf thip fl|-niT<lc«t *p4 r*(wt rrn'"- 
ouKiMat? 'h.'Tlcn^n wr'BnrkEL Vip 
ClullmDE CClDI^tltlCai. 1T*IM -CIUlfMr 
l^pTrltcr? ItbCiTua n|iEdJ)rltlii«i. lEvnu 
miii a £DD(l,iijwa^ VBwt. 

|ki|ki;we, titiT ■Wh' flicittp tt. 

-Bk. ettabw l-t_r [h^L 7Br eWIGMHIt iLLj 



Sweeper Sweeper 

sell at moderate priC&sand make a “Bisseli'S-'* 
an eoonmujcal gifL Blsaell'a Carpet Sweepers 
are 52.75 to $5.75; the Vacuum Cleaner 
(without bnish} 57.50 ■; the Vacuum Sweeper 
(with brush > ^.00. Slightly higher in the 
Wesli South and Canada, Sold hy dcslcra 
everyw'hert Booklet an. regueatr 
BIS5EU. CARPET SWEEPER CO. 

Lfei^itit EiclujiT'e' Manufoictiu-vr* nf Carpet 
Swaapinu Davicaa iq tKl, Wwtd 

D«pt^ 107 CKAND EtAPmS^ MtCH. 

Mad* iq. Cuiadn, Ew (KIU) 



Ttit ttnj|«4l .^Ea.iea J4t Jr idric cE pc-ace 

over piHXi|OIIO a dir (hr ureny nnd iiJCfy, vi Trtiitti 
ir.ure thfln a~i]:ty Lj Eof povd'cr alone. 

The firat lilrptlnry o( Vort City, whiijii war 

iviihlljshed in coDEniEird only TiiJ paice nniL had nn 

iniToiluytlan hy Nuali It llsEtd niinn, 

•u a inLllion ir |he IDtS direclury. 



POWERLIGHT^ 



KudienC Award Inter. EypL 335 
Wn t:, F-— UO Kra. ! qt. Ktii^cwnerr 
SIS GeauUne E()UBl SaMy. Th(ni- 
' sanda erf SatodiKl users. Read 
and fufl/f wifthMit epocc«l<s— S*»tt *»- 

Dirlll^i ■HEATE8T CDHPERTOn 

5 jr. UnapiTUee — SO aiik's — fl ^n-l"he*. 

t^crt lKKlT tMya — Uiin.> Hilo Bhanaeoa. 
. licm— Odi^crbi't nirlaifrr' tarrltaTp. 

6 PnifiL— HuUt'.la Iwi’iiiiiH'RL 

t PfllimMHT DO, m BkMlFir. HEl TIlMd 



REBUILD TOUR FORD qAR 

Kkffbchan ape<'lll«a(][irH, yud Iii4irui:i|(ine 
enr^Li] foe tN‘r'u.Lh-inra ^'enra. 
T.a[.n<i, liftit. ^.Btiigi!i.iH'opdlorjWia.6Laa 



' Tuma nleht into da^. >t) candle power. 
Carry as adantem: use ajiywbereas a lainp. 
Weather pncxsif. For houac. bsr^, gaiaji*, 
opmparth aruinid. the- raim. Write for 
t^Pkr. S/Kcial ajifiniiuuiiy ia rJaeJt. 

fHfM ojtJ AeritiS tmtuy. 

“ w nirti TOrt mi IT r.^ 

flcewH BKfliES Mra.en.,HB-mi Hf|. , ehicaE^ 



WPHi err yiU;S r!.r.T. 

rilKIOniKEAlVB CAIPOCB. 
SS^TWClMwinh At-CU^I 



HARTMAN 



ADD TO TOUR IHCOME *5 to MO L, 

Tlip ■' AMERICAN '■ is UK Only inschillf Oil ihc Fitflrktrt (bnirins ivane> 
that siharpeita, hanei, and strops lamirs, ahanxiiFt Sl| klnd!i safety raanr ^ 
blatrli^ rrclssors. elippen, pocket knivesy aur^csl in9tniTr>ent!i, etci Nu 
ptevenus etqKrience reriniied. REMEMBER THE '"A MEBICAN'' K(y- 
Cnlter it a little n'ander. Cuts Square^ Anifulfir or RouihI fJrria. 

AMERICAN SHARPENING MACHINE CO, (Enc.) 

D«ist; 1£ 194 W+W«*hlr»Bt4Et .St CHICAGO 



■AMERICAH" 
Key COHier 



AMEBTCAN 

Shqepener 



Hartman Will Trust You 



ACORN UNI-LITE FREE 





POPTJLAH MECHAHtC!^ ADVERTISlIfG SECTIOIT 
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Build an Aeroplane that flies 

of live boys, and growtmps loOf are racing model aeropianca 
Ihat lli^ have built thcniM-lvea- it’s the- great new Amefican iport^ 

By means of our dniplei CAsily ujideTEtood direclions and world^g pl ans 
(drawn to scale) we II show you how lo consbuct an 

Exact 3-Ft. War Model 

A real inuilttiuc fljfing macHin« with 'wliit:l] you cao hiie intcttiely EaKinalijig 
amu UBflcifClive iport. 

In hidjlioiilD ^ruanJciicectina&iKiC [Ujjipiy CotutnicLiDii Oul&li. Tll«C LSwIudt 

all inilJniClioQi- ann aLto all necessaiy pirti in inoclf rJovm Emni tkat peiEniti niu^ 
luretoblmg, YiAl cao gef '■ |JbJ Caoatrucbfm OulSi# (oe all typri d mcxld 
a«rapUne*, Ooa ejE our mait popular Kt* H that Ear ibe 

“ Ideal 3 -Ft* Curtisa Military Tractor 

Ao eiBEl ft-ah rerludiaa dF tha Ena£:)unc$ which ate (Upplird to 
ibe U. S. 'Qo'EiMBnMnll uad aJic bei^ shj^pcid in Urige iiuubctB to 
CtbhI Britain Eotf use in iSfl EUROPEAN WAR. Ouifit 
Uchldcr jftiJam-iijie alumuiium due wlicdf, r bx>‘cd 1 2 ioi |KDpeller, 
balL’bcaiiiig. iEmEl, etc. Gisarcirititd tp tiscjrt?nt Ihe ffraujtd 
ifi/ ii$ fHm arfd Completie, ready lo aircEnblc, 

wiih tmiUing attJ iijmg mdiiucJiitiiii^ * Pncp 

The Beat Present of All for a Boy 

Scale drawLEig] and butruutjofii (rJpw Eof alE 
? ft- modalrare DiEeredat Eallowi[tg pneej ; 

Tnubr htiMoplane 



WiiahL EliuUnc . . , 
■C^dT Piacii RarieT -1 ■ 



Cin1;ir Mihury Teulue S.i-t 
CuiliM ITIfifiii Bu*± . , £5c 
Cmtim. J-[jiln*OT<>t4fq< 35 t 
Ninporl MnepJiEie' - Z^c. 

fFEClAL; —(^in-iJete H-t of abovi^ B pluu e l-OO 

loeai riyers ^ ^ ^ 

ihut ODT reaTiikT wij HMleli. F'daei kir u rDOnwr : 



HE 

liMJ 



■Jdnr' 1 tL 

MwirAinr* 
aweiefc 
euiSl 

villi bII nrb 

rndpuru, Trapriri 



( 4 ^ 



a Sc 



Sh: 



25 c 



Btijcr Mwicpluie. 
wiih *Q pun aiiJ. 
utmblt^ $4 J 5 



Idul 3 E Ra«r. uuaitU . , . (3.5Q 
Ji^kt "'5 k. HfcccT IJ1 LnBr3 tonrir 

all paitr *nd ptan . ^ . . . , , 2.EQ 



Blije Bind R»jin 
Idtal " Speeds 



litcit" Ldop-[be-LjMM> ^IeIcT' 



( 22 in.)f]. 3 £ 



Tkcrc’i i iny, nmr fw drpHbnmt ilcK MftE yM i1 whirk yen cin pft “ Ji^l ^ MoU Anrc- 
pliiTvH ortd Flnrik IF tqu cad e Hrid tkctiK, wchc-u. lud^ii^ Rjf iHJt 50-ikiffn Anupiuri* 

BeuJf, oacilaiEUwtiiD ioiuinurkK, isicrrlki parW ranplete mndriii eicu no»ifi»ji3 Jc, 

U>£AL AEROPLANE & SUPPLY CO^ mSS Wsl Bnidir^. New York City 



PRIZE FOR MUSIC SETTING TO MUNICIPAL 
AN'TEfEM — The dly Ot llflltLinQrr, liarin^ ndciptcit «h lEfi 
muoicipal anEkcETi a jiocm entilk^ '‘Baltlmaru, Our 
l 3 |il 1 jimiTEr'' wlii/Clr vrtin qtiir jitlzc ilk u Tucent eanicrt-lilicin, 
□aw aDDEDOinoeR a CEHilCst, apcn to alt citizens of Ihe 
L'liiirtl tat4Ee4^ far Ike iHiSt arisiual muMual lutiing in 

BUILD YOUR OWN MOTOR 
For Bicyefe or Motor-Bob 

Send £G cent# (ncrt flCd.mnk] terdTawdeAR a.iui] tniil'rurT 
lio«B uiit price hataf Gniaheil pDrta. ITm cun biiiLd 
it With few taali. 

STEFFET MirtiorK 5QS5 BiPim St„ nviUdflphin. Fri. 

TOOTH -ACHE STOP Sctp^*cP^: SnisibrT«Jb 




Aii w ii -Wiwlpj 



as CENTS eJ^ 

EMIJDH TD mp tteP 

SOTOOTMAOHH 

OM M m. Ultli dr tUd Inia h*ll** In tka bm^ uid Im Wfr lP l IT<jIlP4 

I lltAI AmLV.ibdb LtadDHUi huiliiuL, Juiiiiaic in inliKjpUc cCtiLvIrM 
TdjUt, ueIimI vchd ilriad po^FPifibnca rKum«e?<K 

Hntaak— ivill ind bdr^ Ilmv l± 

r»*ly t"T Uf IM’ I iMuk. A |.>f rHirL iniViF*il 1-* ti 1A» m-ri Inx. 

MnoHifei, PHsmcAL eo.. 7129 hd^ Amit, chicaas 





n. Auto Top Report 

MTOUtTEItRITIIflT 

Earn SIO H 9 U Per Da) 



wn'rif M4«d. HiMBimmefib ■Ffft<onL «r 
TUkLlIf Aucc TODA HAIM bjOvata ILimrlji' 
halt thm cwL 'VI'hcrh-TDr jBCrcdimd ll «4dlp4its thii Apti'h Tnp^ 



IhiiniH^ btfrn.Tii44 bn'pH'MBL \r M Ij l I lit AuJ htffk Erari-* ma!--*- 
jwl Lba ■nfan. n'lli orJll nir+i ilwm; hnilflim' wi KEduatv* 



■iaJ fwl 

t^nitory Ln LBbi«i:TdKrt ind iifclM~]i 



liT|^ Vmi rHfl iHBni bow 



In Q f#W hDUFi. «nd nulci* S LD pw dav a|; EIii* nCp-rt- UtiAkT DOir 
■Tilm TKJ hayp m «*w«tttlpqi *i»jr ■nr i«t<m nL Ini order 

^ -r. n¥y^r^ id j ■ ' jIi i .e Mm 

yitririF>r 4 i]ri*u fViME * 



T."«j 



ViSi 



U1I ICrrM 



^1 1 » ! rr l|.*J M^umn bT]M*xiiii r n'*im. khe k# riiEi 
If I "ID ' •¥■ ihi aJqpH dUdHtTMl anj min wbdWA lu Ip^ ^ 

TOTlcfr nmahod M comL irtipn r<tqulnid. ITh* 



'mi. 

[HMi, i*4ir fra* ri£il9f, aiiiplu end Eial bEbtiibIIhi fr«p. Vfs 
fiv Linir Uulnui, Ln. Ala» kan mairp nbdnitmf ipacl 



AUTO SPECIALTY 

101a AtTMl 



FACTORV 

ClNCIHHATt, nU44 



A yw_ J* * ■ *_ ■ ^ T ^ * * IjiuD to letter 'Prioo TLelicti and Show CaedL 

■-nFrtriTSI r>l^ V rtC'^lTlOn >* wilo HARIU CLnAN-OtlT E.HnTKR- 

* A T |KGTrithaurim.pTTi^ed Lerterinji PjTiH. MANY 

EmiDHHTH ARB TNABlTTn TO CXJHTIMUK TllKER flTTIM RA TIlROraH THE J^CKLYEy ^ Lt^Efll HU 

PKIintl TKTB ETR pm! RTtO'W CAHtlA fiw UiAftMALUtH lUTAIIir! irf KHItOttE HUUJiH. Lritnrlttp e«tlllt WlliltJft- 

(nx Ilf g MArAfriK null iitil>iqdll 1 E:f DRA S rnlnn nf IielUinii^ IkilL'HBpla Fko> 4 >nl In riEliMn, inHLnuAlrMiH, llHurTM luJ il|itiuh(U. fTtflU, nA. 

PRACTICAL OOMPCHDIUiA OF CCMMEItCIAL PEIt LETTtBIMC MO OESICHS.. 1 DD PADn.BAll, 

ewtatnin^r 122 platen of Comlmeressl Pk'n aJphabetHr hnished Shew Caittu in COiftrSn etc., atiO 

larg^: list of criap buEitieEa Ad verLlning Phrases eomplet* 
instructor for the MarkingrundSllAclItlg Pen, Prepaid, 

mHDE HARK Ad^EHO. NEWTON AVTOHAHO SMaOINC PEN OO., Dept A, PONnAC, MICH.e U,S.Ai 




POPULAR HECnANlCS SECXiON 



lAG 






JtH IbmiHi- PTfTfwvnwwtb EiLnuLiLsax vilun-lii 

■iirrc-Hi. £«« iffLUUCri 

BflH EVttinjf ^■l' ^Dbtl jfFu^hiArdupju. WR^£ TODaY, 

■m ^ W#W*f ^,™kH 

7\JM irtr M4cffi far -ind npiHWi >M nur taofw 

VvAn-M bti * J«inp3«tc lKt»4Kd 4iATKrw 
Hp*i|. Miu^iUAbC. iUEljlEtH Arid iTmTthlic Ui th* blC|W 
linp hfli^ ini^ Alud. ind JflbDCiT±Tua^ Foppllefi. 

tEAP CTCie CO^ PEPT, Hin CHICAfiO 



t ■p t* p P^Lhk* ITT? fl^m. tiB' nih "■> I'm^ (Hrmsiif tl ^ DUTF -Icn. ruH^nl 

■*■ *V Jj ta *li« bad *0 ]e 1 ■n.-d B HiBBlj «ni>Hiiit **rJi, m!>nUi. Y-^nm [■] 
'1*UY A I vhl In pdj. HIchot nn0E u(i IWl 

I KLAAd k^ipl I*. iK^MTlrttl t:Hb T^tlLC. 

WRITE FOR UXLF5TRATtD CATALOG 
Oifitnlalnf InH- irltt fyffef, Iwbh. Ot^c tl«nL «ta hs'L dpbr — vtIk l+taT 1 

==^- _ THE E, T. BURROWES CO. i 

le^ SPRING STREET A 

- - postlahDh he, 

r ’; 4 -r ^nw’Tvti/rr MtniZffix 

— : Jh _ r - — irj#i-TwrJ CarW riaSj'i-j, 

_ Jhp'Ksfms Cb^* CArzfi^ J^^F 



OOR 



HEW 



BOOK 



SOLDERING KINKS 

DDntBina 32 pafies cf sol-dsfitig insttnc. 
tiuns and augig£stinn& selected fron] 
many lumdretls Ot leltera from «ue:fy day 
UECTE of MQICOROD die perfect 
SHlIderin;; fluXr 

Wtfrdid illftitFaird 

hfll ftr £E« Httf df ItMpi 

IM NLu»r« SI. 



The M,W. Djht &w Cp Pr p v i c e ih< e P. P 



Thi* Watch, Fob and Pin Set} $ 14.75 

ReBulMi* Fncc t-21.50 

Tn E[iil;[icv)Qr^ (mr h.l|t:tl Hli'«CE,bili 

tj Wb 04I£t EIIMi Wntch , Fiifa aud 
f tlL UU^ f'XT lii>n ^HB prirv EYf -Cki|i 
WiiiiJi itlrscn*. Tbir mnTcnantt nn 
iianr- EliBln nr wniEbuD 1-3 rabf 
•rjdjuM AII'I ri««UlAjU>d h? -Bkvb EbmA 
ihCinH- Ih tl 4 Ar> 4 ^li 1 filkd, BurmiiEpd 
Clip JT-iiAbH. Fi'baiifl PJb miiBnnaniH 
*rriPTnkiJi'i -nf 1 ip«tt nn-lri tc-TQt Pinn wbU 
venrLIkv mL<d void. 

Rfr*«ilir pric* ef iHIp IS 1.50 

Qur pricti $ 14.75 

a^bd TTTqr l-nl4.in.1p «ad -l£.0U iff aIh4 
liihHia hi|AbC«i^ -feBll Wv ViJi UbhiF With ■.’nd 
fl.n Ui ^c>ar FpM-liH larder AUd Hihcn.fiF wntph 
K> nUlLl'l:i. IE IME Hb Tiyi I iBlllEyl PBtTirT) 
.li>l B'-A ■il l Iwnr Ih-fl ImE Ilf -nllBlMtCCT JMif 
tialN.lB:l |.Jj.T& .nd Ulf KC JV .LOmM. 

IPriMrniCiutu'aiHtliricMi 

0AWCKAFT JEWELTtE UVIlRlKK 

..■p., i, MllKkiihB^>. WIb. 



thil prize pEKTD. ^ Til* jiriit eflsred ^B- la 

n.n.EL tItE compEliEiDm. clanE;; Dec. I, iFlirx The nilen 

R'ov.E^niaii^ [he cmiIeie as ueI I u • eep^ uC [be fii>ee^ 
he had hj aikJT.^ei'nE 'L'hr Mimieipal bcTiE CdAtrat^ cane 
cif Rre<lerick R. HnteTj. Penbodjf IiulilutE, BatEuagiJe, 
hJjjrrlan^l. 



Da Vmi ^hnAf ? for aont— A cii«pt«r 

UO 1 CHI 9F100I f g,4 stat^ -ih* histcrYoi 

limj.e.ile±rn :4 [rum (iriiE.iLivi limnf trj thn r*B>»d adi+neefl BIHoitnE' 
BTMd cl HMlJF. iiid unuTeiLiiiir. C[iiiu.lit:) letwenl lul] ppn 

rame jrlnures im enlDi;. Send Kiceiita'lleii .nj-n c.ci t ed iipedueeiAtiJ |i> 

KEaUIEIllff UtKmHUHT KTJItLK ainMPGE CP., SB Btwd<-iT,HtirT»t g» 

SO Day* FREETRfAL 

Bnd irmitlit ca Ihe kw IHt "flAllUII'' 

l^lcToU, tiliWi.B KnM UMj due eNEt &rj eojaiair ud 
UfHekFl off*rn b'lmbaricEr 



IW 5 L 

I ■ ^ RiJ liardj and Pdol a™ fine, 

* intereatfri^ — ^amea" 

that fascin ate with thei t close, cjteitins, 
constantly ehanKini:; nitaationsi — (^ameit that 

teat the akHtl of bajid, e}'e .mL bnoJiririuid BroiLie.he ketTwet 

■crt i^ffrumdlY eivaJej— K*mAs thu.t the Y»i»oie family -will eiL^iY, 

Undfir rviir .mir parTQCDt plan sx irlll bn lurprlAtd W Atid hnv 
tnijIJx jfiju chn -.iwil H haiitlfHvme Pyrniwi-w Etitltttirl and P-bi* TPilc- 
fCnnpcelEdnKim in needed. Thel^bleean be mounted ciit dLiune trlh 
hrovy Ublecir'nn u l<#AiAheu.iv:l, ^ml i)iHi;Lly M-t ±Bii|u >i^i>t in 



Hilliard and 



Ib eiileodidljr built, tin neientillc pnncHiil^ And cvrrect te the mlmiuet 
ThenbbitF^UHbii.KAn uachI nretbe CuFrowes Re^l. HljEh-iJiHWil CuihinnE irrr.t 
cipArtsoKr there :n n at h in ir better The meet iJelieete nbnti, ealUsn for 

nhiJ] of tbc htl be At enter, can be c&ecatcd wlLh tbc DtnxiAt nne^niafi. 



N*m Uiilteil State* ArBnrAhH an 
tbo Munann la.t la tfa« anir perfecil 

*hOe mad*,'’— iimt.Jrajwitntf ffAn'fW. 

Tt hIEhivh ruhiLi-nl font rrHHHli.'.lC While -ICttlnE 
onii. flttbr h.n-1 4n'tw]|l i.nt ^hii [1.% liLba, pmea 
■pr b-Jljrcr DJiiltT K-Tl-Pct»[iOf ell'niiilMnnil *«r- 
'•teo. Ti. H. Itcldlr.L, mout mLilU^inBa B.ml 

Munson Last 

I- ■ r>^i ■ ft|HiriJirTi*Ti Hn>d 

^ y. '4 aI dniyr wfirtfT (« * kdfcP- Airt yr^r 

^ neaIc:PC'r«is4?oiwfnrMia1r«*n.dlH'iiLL[iiC'Ti1ait. 

Tbii ^rlr« El H4w» P Euir, ]it«^ld. 
^ rbhHiKiiiDi viUi 

til JOS. M. HERMAN SHOE CO, 
1 GQ l^iucoln St„ b 4 L 5 £. DtntOiiA, Mb.», 





PaFULAB HECHAiriCS ADVERTISING SECTION 
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No Desire After First Dose 

Tr>'itiK tcMiult the tobacco habit unaided ii a losioif fijjlit aesinst 
hc-avy odds, and meang a eerious shock to your nei^iwe syatem- Ho don't ' 
tiy it] Make the tobacco haUlt Cjuit yoUr It will Cjuit you. if you i\'ill 
just take Tobacco Redeemer accordiuf^ to directione, 

J't d««n'L makc-n porlicie at difFricnc? ^bictlier bmi a u?<r pf tobacci? fer a. sins'lc' nHDtli. ijr 

f(!tr SO ycoja, m Jmw miub ycfu. ilm^ or La ivliatfarm u-« It. WhcrJier _ 

J'lul huiciViA r'klirH, i.'u(ai;nU:«d^ rlmwf bbtHI 5TT fJiB fat OT U» «null 

Tcl^aC'Ca R«dHin«r wtll iy[vriliv(?lr nnoDTC nil crD.i'lne lor tphacco Jd nnv^ / - — . - 

tonn jo. fpom 48- ta T2 hovra. Ynup totucca cro.viap{ ■will |n»5fi t* dt- / — 

ut'MM -nftflr itn) ■I'ur?' ficT-t jI-om— lliere'il ho lunir wultiDfi for rcniil'ts. / 



ME.WELL PHARUACAL CO.^ 

DipLaoti, at* Mo>t 
BafiS, Htlv(nit oblig^tiruic ™ tn »nT 
booklet lecardiujf tbo tOtiBJiea habit -ti-TViJ, pi«™t that Tob««ia 
Rodle«Bi«r -wiLI poiulivi|j1y hhi fruin tht. tdOiiuc.o babat. 



■QlTMitaod Nd. 



TLnVn 



jpZeoi? ^«n(hiA PdfmHr ilevhdil'ifi 






POPULAR lBECHAirrC5 ADVERTISING SECTION 



les 




WEat do you buDir about ice li«ebar? 

How Mirould you go about building an ico rraJe 

V Send for the Barney & Berry catalog for ISli, ^ 
It contains vaJuable inlormation and illujitrates 
.M the “American Clu^" the '-International,” the 
-'All Uamp” the “Tubular Hotkey/' the “Can: 
■R^ than Hockey/^ tfie “Continental i*atcB i 
oihcTH of a completie llric-^ 

FOR FIFTY YEARS 



BcierHifically construct^ skates have defied ccunpctition In atl higher grades^ 
and enjoyed the unquaJihedonderseraeiitef lirofcEalonal ice sltatcrs gEnera]]y+ 

1/^r camt&tiuppfyyoti miA s(yk^ 

^ spfcCT tee wtU settd prvpa^ tipm pi£ESfj&f o/price. 

BARNEY & BERRY 



l"hT Am^iEui IVflr RcLirE CIrtrInjr Houm for France 
and 11 ^ -fi|ll3«4,, in b. r-ecent build in, ntd.LeA itiac ihtte- dip 

S fcat Ufrd at pre^j^it at LtS PlHa hfail< 4 .iLBrtcrs lor Iwd 
i«etB B-liiE btaer AHfiitB.1 lincni, ar\6 a.pjied.1^ co 
charitabJc frir cEjnCribiitl^na cf fu □>li tar Ehnr pifT- 

cna.u. OiFti in iDG^fy ihouSil bL ttn'WBTdEd to -Clyde A. 
hVatt raecutive itCrctaty dE the cleMirta Ivtmae^ 15 
Etrc:ati SCreet, and iiHtptlie-L, whiEh EliDiUld lx orc()iid^ 
tp iti 11>Q bank Street, JJfw Vorli Qty. 



^^The Utl Stao-Fur Jor 

niiiaiFTiiy il^-tetT iMtared. Ma mu'crA llt^ i*rl*tt. 
hM Oi lT«li Hlui;Ja#4. iuJWl and abeapett. 

[Hirruic irUHirijip de'ln on. th^H 

mirkHC. E-fhi? tWtl VWHai baiiHt 
b»»ie Me. Tt'lt' IffrdnII dHPFSrUaL 

nl A Thj» lx* fflp 



VINRUDE 



DelichiUe Rmlmtaitd CaifH Ihn^ 
n-ttedij^ -in s few- Ounutea. to rniy 
kind bt>ati moke it n [Myirtr boat. 
Can be canied Bnywhert. Autiv 
matio HerertSf Biulti-in 
Muim SikrKcr. Ilkdndpj C^ubi ciu, 
nrviirnuBB MOfOn no, 

31 H4rt.. HlhnMla^ Wl.., u. w. 



I Loah at the Sin, Pawsr atitf Ilia Pnieg 

Ctwnplefc. nu e-kltas to lui}-. Four cycle, 

reKuIsLionclUfistnrLt. Pttn'cr Steady 
and BnuH:pi.b. Cheap eg rvi). fl'etidetajl!;. 

I 

Ths Sall'^CnlaFoid Unit Powsr PHiot 

rCM *. *nn*, Dapt, 123, Hm«,||t4n, »)« 



» * ft 

\\^r , f OTI ill 
nife ’■yUtll -polf TJ* ? ^ 

Iril Wi' 

I, 

I f UBS 



Th T 



-fl 




PDPITLAi! MCCEAinOS ADTEKTISIHG SECTION 
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now 5ol<i on 
for the first time 



InqjifJttj ppr>>i 
* wn|i;*i ragcvD 
fnrmPTniimmoth (TcnniEnmm fahi 



Fdf- liH Hurt tbnp, *q« ■ 

-tety n niKiaJt^ piBwm pun jn."! .pn 

(ini' iKnrJuvv pinirtfrirmpiniim , 

} thpriCT WulliiiTi KtiixrfSi Our Spcntlng Uc«Jj Bttm> h 
; 9 fiQ'<if i? Btiyn-fi cyitit u oa caclicJy ■ep&nta BpodaLc 7 
■tan in Elmi:^ cT alL[^l::IU. 

NlW Veri(''P'Bc^ MtrDhpndJidCniiiiiM h) foo 

TliA ■uniQ' h^h-:ynd^ jn on^njidipa 'wMcK 
Hip nHnLuiii^xuTptrjKirliaB Ll In Mil* 

" ■ olccp Foa PDjr whra 

can an lilgli. bm- 
lOMtet ta fMQiik]'' 
HDCOillllKlIlUJliaCiEMixLuitlirkEaiiabDccCy'liuadiju-V. 
EtporiOjtr ■pacliJig |h^riKl^Pl -u^ |tii 4 m|: ■omI ija dhAp Jjirpp t*cfl£p 
bUPUM UL.V bpra Hiipicy pxprrHn^ pjQ nF f.'hiHi Fw ’nV'C- PV 

prtKit biv traiTi (imn^ Vlii* pinibuF fiToai iim jrntw" 
bcnant wf aur tmriDMlDii«MPJilwylnB paaisrimdc 
-anlnff, airwt wllbyr lyjutb tlituurn. wlildi w 
■HB'ipKiati ubl ecpcuip. Wlicavua bur fnin m, f<hip<t 
adybnr tma iinpu pmCiI— knij^ l^iwurteiribrEiHCiiF wDl£b 



nJw 



pur 

Whldl MPBinl'Ub!- 



FREE 



ATew 19ie Book 
of 2000 



HI 

MQl 



papn. Jort cff lit* pnwii '^nd 
ctT Mmlyp ]K«t«l cardlrn 



tliiP £nd er Tbn Caiurtd Vrillipni Btorblip Ucodl 1 

fuliF -cnrppidL ll ouuiei ■puHal on sculF SHXi irucjn 

■— «tBf)fianj mak** — for ■!! ■rHirU- Hviptun -HtP -bp 
bis P TPrvtr cHduhi fnmi, T^iil bcrt b«j£ fcj ftiMi — irtiid P 
til j awj^tnplf nr- Sjxrtin^ fjcnijj [k^ 

IQftS. Sl^fw BiinUipr 
Itvw Ynrfa 



cjn yt-j 

i Btarc-r 



IF IT ISN'T 

AN EASTMAN 

IT ISrSTT A KODAK 



^*$60 WEEKLY 

hcbliuniFoUibf htHITiIk. iHIcf . 

I Ur phRlbiDt m*-!* WrlFit- 

lyiMlInUlliibiil t-'fli tpl^, Eir tHUu- 

^ulli liJbL CIMJU.W4 ]n jMrn |IPr Tilt* 



Argo Standard 

Standard tread, +-cy Under itldtor; fuJl 
streamline body ; a wonder at the prtoe^ 

Roedater Touring Car 

f.C.t. flHClQCT' f.S.tk f^ivrr 

Ehp^ric ligtilins and ilartinB irMpnt, $eil PitititiiinB.|. 

Not only the most but the best 
that Such a price has ever bought. 

ARGO MOTOR COMPANY, la* 

014 MAirt 5 t- JACK 30 N. MICHIGAN 



All these are Regular 




Made Bicycles 

Columbift Tribune 

develemd Cresce^iit 
Rambler Pope 

Fitted with Coaster Brakes 

That means that every one of them 
has behiiiid it 3S years of estpericncc 
in making bicycles that are known 
the world over for their superb work- 
manship' — thoroughness of equip- 
ment“-attTactiveness of appearariL:e+ 

The best present you can give your- 
self or anyone else is a Pope-made 
Bicycle. It's the tnodern necessity* 
it takes you to and from your work 
—paying for itself 
in the saving of car- 
I ^ fares. And when 

work is over — it 
I saves doctor's bills 
by giving you 
healthful exercise 
in the open. 

the bwyde yoii want 
aTid ive itnll send you a catalog. 

Pope 

Motorcycles 

. ft 50 

T'win Motof 

thrre ■- xpetd ' 

C“0ii^i*p it lUli'' I j' 

Sing-lc Spml . $225} 
rat iinUu.i iT 4 k Bud") 

Send for ear 
tmtSoreyfia 

jDedferii in etiety town 

WESTFian MiNllFACniRIW CaMTAIlY 

SkjeK±«iatk lu PdjM IVtsjiiifBdliulLnB C±BipanF 

15 Lozier Avenue, Westfield^ Maba- 

-£-<di^j^BE -M’ajru^o’-ct UrAp'i oi 

in Wuwld 





vTiCjiTi:::: ra;i=?n 

I J ■_! 
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POPULAR MECHAWrCS AbVEETlSING SECTION 



WE ARE HEADQUARTERS FOR 




Innlfil 



t il li M 111 ■■■II III I I ■■iTn ■ I 

f^lvEnHrn.r*u.^lf-qul/lL i« jr. 

■u bamti q-pr-vfpiniL 
lirv^HJtlD ilTn Cpitr. i 

niMii*ii» fill fvHiBrnn^ 

Put in eivetriD KA^HHIcht Yikur Bku'cls 

' ■ ■ . 



■j. tf^xr»»w 



kaSmMf- Met be 



THE AW W SPARK CfllL 

Im ll I. EtMin JWtVtfJLt'-'l^'t^ ^MMk 

Ell>li.birnlnL*<':T., Hputil wuk nwl j 

f OOL Kjm- no ^rm ^InHM heibjm nr-irB 
Ulh rT*H «B°r uirj oa 4 

VEST FQ«K£T j ' ™- — M g'"*" * 
TLASHLiaHT iT 

Lpj 

HIcbol pPM l| 



ILEC^t^Lfhl 



SU|n -bfti- 1 h* MiHt ''r K^« 

■mudUibABtanWh. 



WHY WELD 



Disease lurks in inn filtett 5 (l 
water. BOHNER^S^ 
SELF- CLEANSINQQ. 
FILTER insures tiealih^ 

.i[m1 x^Ix on. deni^nitTatiini, 

BQilNER NAh'UFAfTUltlNi: CO. 
lOOSit S. Wjiwfc ^Tc-r diaiti^ III. 



EuLlr3(ttadi#<L 
iTi tne f.aui:et 
wilhout tflflli. 



Th4 lUmHrwn flaTdaf 



HENDERSON MOTO^YC^ 

1&16 Afodeh 

IS2S-$265 l;^d$295 

HENDERSON MOTORCYCLE CO. 
1160 Cmi Atb. DETROIT, MICH 



^ -I r^^jl What Makes It Go? 

U L_!_ ■■ ' Many have tried, but 

■— ^ few have solved it. 

Pat B, IVl I 

SPEEDWAY 

ES ?,"SM?‘.£afS Vacuum Erigine 
A REAL ENGINE in Miniature 

I Inch, cvlrnder, 1 inch fiCTt>he,. SlHnl 3000,. C^vliaiW^ 
like a moKur wnt. Hnx auipriiirs amnuiitaf An. f'/l 
power. Useful jor esjwrinoents. u rw dalnir % < ^|l 
Kt Du SOEEIIU H m irif taxi L D.O. wrn'U. Mf, ^aUU 

Speedway Toy Co, V 



A linabed rnml,cr oE aliditlr Trla], 

Wem aniJi i. 3 E:iit*^ dirxK'nF.ixiiliiE' 
*ninr.ai.»iUl* Ei V ^hllr-JicxlAm. Inr 

jfa usH wmi onoEn 

]i.l«Kt h, iclunj llt*r 
I4.ij,.y irli^ Cum^ 
b«J Cr? Lt In pciFce:* 
upccaix-z CEXifli.;lrA for ml XueL L y.n^i 



Jfenflon pepufur Jfsir.lian4et 







POPTJLAK MECHANICS ADTEETTSINi;^ SECtlON 




“REO” Metal Shingles 









cl^;-. I" 






>i IhC rjlifapila * ' ' r**'^*^** aii^ llilr*'i%e*kiM^ 

r>vj;rF l-K'ljm I>r nArnii' — li^. Iriir.irr. ail *j|pm- I la’iiJ-liCp'ji' | jlhA^llitil, 

wi^iBinij- ill ll■li:l•‘l i.in. 

Money -Back’’ Guarantee 

A runucn- f„|lr t-h-i'rl* *«»!■>» I , ^.«'! %_Niil.rr 

lll'.vvO ■lL&rjJr{#*n rnivi I^Mliiii|{. ' XdiiV LA UV. ~ivnp LM 

1‘^-m oi FlatpJi' ft III LJ T-pL kfi^ . V’-'^b bi It yuinbiir wILh 



Ai 



(■Kimu' TiMtA 




J\ lpil#i rufi.rrd b^r’^iMr lio'^r. 



C4MPE»t* SCOiSQ ^ 
CARAGE 09—-^! 



irafidirTil nh>^. 

"pilT ■J’P- 

rira JTl'-Y 
... _ . prT*>a. Jipk 

WVA y^l^/UtKWBTV. 



firfrrrt i»hie.'l 

Facta nr-to-You 

InrbctT-KD ppjrriii Jw 



J r^ kh*»'PprY« 

WVi 

irara iii^iill n 






Big Bahrain B^ah .,r.r.V If 

taiflh. kJaa ri]bi|ri fi'rT- panolrp. im'.Tip. "■i''- WK|TT!-.HQw 

•#Nn<; ph*C'*H" mi- 

11E EDW.AHDS H FL TC. 1^-1253 L licLitK£t, CTtCIN.MlTJ. C- 



WvrB^'i Ma_i..i..«Kp ^ Ifa^i 



■vll# ^-P^PVll- 



WHTf IS A SHIP_CALLED "■SHET'^-^XochLiiff N 
ItMinid in the n^v^l a-rcliivrii |<i eliv^ wl'ij A nhiii' is aluava 
jipfliieai (if Ah '■'ail*" Jn CjSTrna.n tlic word. ihLpt, ■''SiiJlifT," 
ii imiUT ECPuktf, .In I'l'ciirfi "“viliHi-fnr' — -jliiji — is rnai- 
e-iiliiie' bfiiJ ih □ci.'er ErnVcn oE kui ±s _ ''k VAicsL-dii.'' 
TTn-y □!!: kiiiJiiiin; culniua i.(i.iityi.iini:K, lnm.Eirrr. 

^|-F th^ Fleet Hevieii-, Ln rri'^F to An ini:|nir;r. L'nllinir 
n. *hii» ’■‘eIh;"' muEt hi- iri cluwn. io anil |iortkal 

Ikrnnr | II jfi uicd liy lictb scanicD a.Tid pDf-th. l\'o 
mratiiHi o£ a rraMun f<ir (lit' i=m' oF llio Irrm hn been 




WVI* 



TIME. -mPEII 

T»wati 



TIh Qatr tabflr 4 «ktiE 3ln 

-.-Afid Ehj r ■ 



iiii^giiwiuiiiB dT 4HTH, v^dBwir tff-, an b< InhoB nrTdlT heI Mscinffl-lpA 
ALu RUHnar fca mJI Dduni P« ntMadfr Tiimr«r«n^ n viJli, ylc. 

LIT ruj-dnuu dnlir hin'fc bli Hnk, Mnd ni hra um un lie kt n»l. 
1 1 b»A ei .1 UM Ic mUI fee Hat 

Ll^ral WrapMilmm 

f«F|ikppi*riii 



Id jtiir 1 
ILb uf IbfUi En 



DAIlL CO..F blP E£. 4Snd St., NKtF YOKK 




tTbeii Lfae "lK;yB"'R]F tbe trioi. dafatp fig- 
1IH1 (li ftiliLi'iiiii: JiuL Kllici 

SEPTEMBER MORN 

po JiiLiid«oiiicly emboBKd on. Lbriwi VVATCIf 
l-'iiHH. iLrj4 pii- idi lArm b!Jt^ hufmory vofpcn, 
HC3E RIIJII I (.-K-ini tJjenije hEhtcd bene' 
BKoaiiiD Leaclicr Atnsp. A hwiaLlh^ ^ ^ 
— ffrf till* fiih Aiirl JiCU MONKY 

oIFuf kMl»F, ISf. 

BUFFALO? EMBLEM JlWCLRV 0 & 

All lun^ SiLULk, 1 . 



Save the Dealer’s Pront 




?JT Js^-5 



i^J-r riT 







For tKe 
Workman 

T he problem j 

of the scleelioti of IA ■ 

the haJidsomest and most useful II f 
Christmas gift is happily solved by li;- 



ForThercnoi lervaA jrau righ^ 
food Or drink— hot Or cold — > 
when, whore-H And ai 7011 li^ 

Every member of^h-e^mily^ ever^f 
thgjiatofli^ndshiip, from in- 
age— either in the hours 
spent at or away from home — have 
innumerable daily uses forThe miQS. 

Thermoa brings to them in the hot 
Summer months all the comforts 
produced by ioe, and in the cold 
winter aeason all the joys to be- 
obtained by fire. 

Ih huying Thcrmoa for "him" at "her” ac 
yotir Ctiristmafl gift, you nr* utlflctinf the 
InveiitiMj htmored with the Grand Prijc 
by ihi PacLumn-Psctfic EufKjSttiuxi, and by 
liie Eii^QsiticcLs at Eerlin. Parts, Acitwrrpi 
Madrid, Vienna and Lcmdcm- 

TherTBDi is irbral .■m^rtmEDt a-wiJIj ycu 
at uir can nf iatK,(»nQ dEaFcn. If 
live te. lEc 4!:eiiniTT »ak tlvit it be lent inii- 
P*i.d_ Feuhi (I.QO up, Send. far iKHldd. 

Amenean Thermos Bottle Co. 

NORWICH, CONN. 



Braces Saws 

Drills Mitre Boxes 

Da Better Work and! La*t Long^er 
Writ* fvr shouting jrA« 

MILLERS FALLS CO., Millard Fnik hUii. 



ff 




1V2 



t*OFULAE MECHANICS ADVERTISING SECTION 





$135^ 



EXCELSIOR^SSTt j 

All the SPEED and POWER 

You Need at Minimum 
Cost and Maintenance 

All (A«- UHfity of a S300 JHatoTcycIr 

sX iixxi* mor* xh* OpttiXtitig coat 

af n bicycle. 

A Strtctly Mnn’» M a^hin# fJiat 

p, hoy can uie in (tomfoK And ufetyn 

In the EXCEL5I0E LJG-HT WEIGHT «very detail ia designed and instructed with 
the same cart atld e-f the same hiFhCsL firsde material used in the most e«]itjciiidve and 
clahoratc mvclflls of “ the GCX)D OLD X," 

The low price is attained throirgh simplified dc^£a and the ellrnihatiun of aLL di$i]Kns- 
abie compljcatiom 

The Valveleas TwO-St-tyike Motor is SimpEe, Eflieient and EeDnnniical, 

Tlie Two Speed Gear ie the autCnil&hile type with annular ball tjcarings. 

The Frame is ScamleaS Steel Tubing and NLolid Steel Drop F&t£inga throughout 
All other details are the same high class conaLruetioin. 

Wtilt today for cotaiog fully dtscrifrmg thiw unef fioe mod^t. 




Excelsior Motor Manufacturing & Supply G>. 

3702 CartlaiwJ St* CHICAGO 




1 y T? Pratect youtwh ard 
' a ^ 7Duir In case 



|.m ^TNA ^ 

I -■ ili BLr'K'ncBS rnr ajccidvitt. a wec);, arid au Si?fi 
ns SlOjOOi fra- death. Wilifl lor particuJaia. 
A^HA 1.]FE IlMSURAKCE CaMPANTf 
Pr:nw.«rtUl Dcpt. PM, L3-5S Hartfordj^Ccn^ . 

INDOOR CLOSET 




More Comforiablo* Healthful 

■rd CDnnrintl lltan llH 0|iM>[i[»r Ptlvy 



'RILmi-niilHili 4 ^iiie-diW»f pTLx-r. irp«] 

#nil 'lliu? iirdi Iji^t^liifi pinon 

ffir Af-TKi. IlftTii ■ vr.inn, MLiiJCii^STi 

lew rililhtin srflur hiuM. Nd< fri^BR 

f-fltja snlti wnithPr- A hnniL l-n LavJliitL 

Etkilil^i-Pd^il liy ycdw ItenlH fir IlHNlkb, 

W, 'nwili WTltM; Y-xiE-fadw.chMt li eI-- 
|iiB> ibM'dutH UElarjifcin,. It li «rlauilp 1 m innE 
fw* h'.lM 

Absolutely Odorless 

Put It An^hare in Iht House 

Thfi iCfiniiA iiT+i hllSiWI hf ii t.'litajiL'i.l jjttK- 
kn ■alC>r In i^nphniiMir, irbi<'}i jr^iii MmiilT tiiMV> » 

iiK'intli- mncii 1rrvDlh1i:i ^ik I:>nip1.y 

llin.n dlphiTHt^r. Cluil JcHlLld|i |iiniM. VriNrH-i^l 

Agents WwiWd — Hp Prtiffli 

but iTBan Jivlat hu±. klvcrv li*<ri^ E-b:*! Bell ^’rihli ttfV Or 

G iry tta jtu oaII do. JScthiL hjurrP vritr^i Qi. 4 i. 

Nrea^ nqi : ~'£lhJf- u Mn trrenir 
LfeBTTi ill in QM nHnurMr.'~ 



r— . rar 

II pirlKKlm^ 

ROWCVAH3TARV MFDu 21 JP Il^h *^t.. PvtToIti Mkti. 

4|i^ *1^^ ah-e Fb-Sia WsibiMri~n«j smi C«U 
meMli^ WuM '■IdMin WdnUEC 



p^vrp. ^^T||ry|b*dr .vuiLa b Pv'ha 




Tfr’." a. 4fc 

■ LMdfi BvTd 

I ITia I’alUiHf 



Jcibnit Hi Ilftmerfly^j S:ivnl ILiic^lapedin^ jn Emrth'd 

WH,ird lEuisli, tie' in ti|hrr ijicti,>.iinari±s. Etut we- dH Rtid 
n. lalhcr sinfular apii^llnlian Eiyf- chip bralte-rj "'.mLiir]. 

ALORRA DIAMONDS 

iPAHItU UKI 1 WL -Uill/Bllft-Jilr 1 -« 1 BE HWT 

SOLID GOLD RINGS 



HjEM 




-ibuduld, rnuilArB^vmlralka. EEHaMnb#^^ 
fcnpj^lnr- Ai?t^l^Mt4.L>^a-tc-BliJd. 

Tt.p MM^rm ipiirti Af I iV9 ii Durhn SL, 




eJn:lA Jrnoiff you ha^iPH Lhn bt<9(i - 

3fuu CBh nrw> t^fuev- KCCBpElin. 

ppjymmKu Fietl aw VPfi4VAL nd » da^ 

friCM-i nQ COmfIPfr bP yv'l if TWI <ID BOL WEth l4 IL4ib1£_ 
LOW FACTORY UfT. pofet \nMLNiVm^]M ^ 
T«IU4l--H4kVP Ci|'/i>P4 lliixUV BiEHiB'h. 

WHTEmDAY fvT iliUr &fir cTnln^cgaABielEy 
pryiB diuB-af LBLR biC^-da,TllnAi Bundriiifl-^Q^purfli hIdiI 
luraLlin wundurful nrlv affwrr Bed Ifirpu ffqi WlllflTB 
ujhI Mn^nrcycla £ 1 uppliBB xl/ncioiT^ ta BW 

H94 taV IFnnl Trtfl wh*t m nn rt^ ypQ, 

MUb CYCLE COi DEPTi H 1 dt GHICMO 



54.00 SEISS 

P«#AtfuPj G-DmrwBRdintL 
MarninK Sbjndli C^|^'t^j.li’il 

liy tmiML I'T hj.ii4, {'•il'Tifr 

rigibt iw — ffir phi^ri;- 
iilfeib or Ipag. car^nrlTiuoiii 

•Pillid- MMie DM Ik 
brlvati Nsnii 

THC SEI&S MFCir CP. 

43» hirr 4lu, TOLEDO. C. 




$ “I — This Stag Safety Blade Sharpener^ 



^IV^ mi [1-^.9'^'- c*J lU iriilAC LJItrJa 



A MWth, VC-l'rtty abavc awtUTL'd, if you liie Staff Sbajpentr. 

Unn^m m-n#l DnorpentT ltd.t InTiti uni Abwr— pu-fiMl 

n.DIj6a &DQ ^QT-Dps I'PQ opnlltl^. Ln huhlnriHta'lilBda aiwayaart jr rnr iir** 

uu-lf— PHT Hirty rnror bluBc. will Jiat * IJr4LiiTi*, Hha-Nv«it -hi J^Lnmniib- 

r’^'-'kilTlE^IMiakClor I L^OfnpJcca ni^hLUplBUTl lmliJm°, LmHHnnbUand iDlIMt 
13 JWi X4Q tfekD HD rl:>^. K-UiKy S^ruadiHL JE nofl aaLiiJlp^u 



MHli 3KTF 



pfRtp«M 



DhIpk Jknj Affinli. ^ D*cn^^• Pfnnrr fpr Tcm r tagffltPffj,. &}nd 5 >] duTiH t 4 muka B»er 

" N Wphp flip CUT propof IEIdTi. No dCfiT, y-m cin bujLi!i Ml 4jnry. 

THE COMFAMV SB SauHi Strict CMICACO. 7ULu 

fTJfR l H Tft^A^ OIFT-^-^ConLbljiiiic d.ur-tklKmtr niui iKiLtLaKnE. wltb uunilQHk A HKtusuT Dod jifTBBUeBl g^t I 
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MODERN EXPLOSIVE MOTORS 

OF EVeRY PESCRiPTtQH 

Statianary 
Motor Vehicle 



air 

■LiiniliLriL •iia In r^iHj, 

nii-Lji>l|^-iii iuul^ w£ir|j 

Gas, Gasoline 

AND 

Oil Engines 

&O.HI3COX«wlV.«f.PASE 

Thli iDliLhe- as’CDfiiupDH'fr fcrall purp(iF<f^ UitideTDtnnd 
tllrtl'll^HCvliFIK pifi’nTnpIcq.l.hf’Lhu'ma'tlVailOVtr'C'FtllJtmtujA 
uul-iHiiQliUt, ai!ii>Dr^]c,BieT'DpLiQ« nrMl iKnuibk. 

Wft ppr—43S JW4IS+— PjiCft AUEO Propaid 

Th|Hninrfc ]fill^liu:tl''ii*[id'*'*|Tinti|ttiri'niaw It prTrfwnt# iti-*- 
ol «T«r 40 wit'll. ifcaliin. '^nptmnit'ii «iLd 
iDDDa,jb[iii''ni <it tbil ET3+i i.>I -ait3ni>4rii e-iii;tuM IlDlIku Uih 
ATO fUtl IFluEJ^ IMJ Elll' Ful^-vl. Et Jl'Ul JlOL 'L- uEUIuu LLkIC L•lJ■l^uC 
EF.iH-Arailn.iiE- Tjm -tarr-Miurtnub-iit if Hui'h. LbuL iifyrr 
EJii' |}fiHiir njiiL -1‘ln^nii'FEl Hrj- iirini'i iil,^ iiE ifiiH miwj tln-nE. nrtim 
NTH -iiii^hitiHi, th« T4TWIIIH HEijmlii^nl I Eah| ciiH SIX' iH-l- Arno-I -iwim.iii|Hi 

(.inn BiTtwn.fnr«LL puintsci.|i imihnHn^ ot Etii* IIIWAtni- 

(IHII ELTll tlJrCCE nil|lK4llE',]lMlH l}[ CnKtilCvj'LlIK AlbJ llMj|;it 

iIEilIELIi^ nail H.r^ 3 d iitijiHici iurin^ fiirmLiiE m wriiri dF 

ili^iipiH(iTr a*fi?rVnwmf ii>«Flm*li>e t*|bb u> (he iFA-KlnwrnT 
nrn.r'MQibrv. The i-ncdMl oua nba wl lJ A|'P«criiiii- [-h^-DnaiF 

rll'lF ICiUal TjliVM «bA« Inu IIIW FhLfI klll Elf hII I'lllEi IIH ilHttH 
Enhl^ rE*ihiutildF- *uJ tTHilH h.a^ In'FEl iuLJihI Fhit IIiel4h 
((‘ rhiiirii.IlT ibH-llTiiMl, (.litE |n FnrmnF :iiiv flU I niEbil Minn, tt^ELnif 
iinil rnn.T|«iCF.invnl^ Iihh IHFm [vwrlMm cntlE^JT illid Will hbi* n 

■ij-KbBi bppciiL law tav pturtkMiJ ULK-tiaiiEA. 

NPULU HECHANIU ■•OR OCFTh. • ■■ Hlnhlfw CHRMO 



Marine 
and Aerial 

«£lUll1]<4l'>l‘rvtrAlitri;<J Ln. tbls 




A New 300 Page Book for 
Every Ford Owner, Dealer, 
Salesman and Repairman 




L>«bU Fully WilH 

Confitruction 
Operation 
Repair 
Ow 140 Enemrinsa 
Price $1 P^ipaiil 



iEin‘— feulh'U|railHl i"r 
F-Licii^il enii OprnliiiiF 
AIcIe ilBiCraLHiijne- fur 



Thla !■ |h<# Ali^ir C■y^^pI:#qi^ h|i^ 
Pwr*CQ\ lnHP>>£ii4« B4Cih. eVrP 
tiUUilALHJ iSfi Ihc ?i3ifd >ki| 

X“i*> "( Ibr n "Idi T -U-ir iiir 

ikWirbel^iiil iliiJElriLdjLiri iL-LMnpeY- 
hcE,1ii"c ■i4nEin‘ — j^lh’u^ n idll i" 
Lrx raailiT £a The ccnrlrcdlmii luir L 

3'dDcdpl#B jiibiIb fl#ar ra «vpr;i‘unB. C(.m^p4cli 
3>rdvlHFT drul PefMhrin|£ arf ofvenu llv^rr iLciaiL h bniBii kl^XfIii- 

crxliblul ihE-fnirF-Ti Thl* l™ili ■! WFiilFD ap^rlHlIi. Iem- 

inJ i EK^anind pinnnii>h|i(. 

Hjllluriiy Atiil UI i>hE|d I-uiJ. '■h^' 1|.|}E1'E-Fn h.| K'.'d 

Cin Ilh A ar Tram, hlr anln FvrlllE- BTrTHjfT li'ipn ih 4 prOEliCxI 

m.T Ejiim arbpii hnuHinL^. 'TiliE MIUHEalCit <|V1F^4E ^f1 R^f^irrilif 

DEuI OvarltaHuUnK hIihih, Ib w-.urUi iliBEbiF llOirB Ai: ptfkc- AIf 
loiEEt. lipKM PtEKrlpilc* at bipiilE. .ou on rrquiin. Alu 

A NEW FORD ENGINE CHART 



rrial^n |oc^Hi}fi Jiyrl ciifwiK^ki^ a^eIm bmiUfe -nrr. Wlrii 

Pwefc lb POSTPAIl^r 'Vwir mapmy jetiiilfi 

Popular Mechanics Book Dept, 






e N, MictirAn Av*„ CHICAGO 



J 




- — 



Schools 
i\ with “Built-In” 
Health and 
<3 ' Cheerfulness 

P^ntp (rf ;|if and ■j^la;^l^ste 

. ibjL Cif VetiLilxEtLcin nt u1l 

■ i>f Ilie je.nr aie pmfh' :i';ivi.'' Lht 

li|..ilEh JiEiil iT;LH-|.-fpil;iir;^ uf I lu- 
ll— . (juiiitt Itfl.O'lK-tmiBiJTVTtHi. i’lenly 
\ of Liflht^ rii-'lilly dL -rihiUl«i, is n«;. 

i-:uirM V if I hr. *.iri(ltn(s’ cyt'i are lu 
,, be^-jved Hrinn dlTain. 

two ItolriLS LiHictKlad, listen 
t(i til ig E 

' [ Hill liJli-r]i jil-..!-. 1 \iii HS||,‘ |hi|l 




.p a j j j ■ I 



a4»LlD.l>.TCE;i WlhQOWS 



'^Tl\c Seti St'fiiMit inauTun^a'^ 

r^TM till' hrst n( HiEiFfvElHi, bctfa la 
.iiii' lilt of lik'lit ^ 11 '' ntr Fur- 

siKiiLi'J. Thi’^iALiJ |■:.''l ii'ulari J pli'iiBi- 
ir, H III 4 Im • iiiw-iiii.'J Uj vsIHgb f'rP'ih ing 

|w bir|ir.ki, 4 l iih iliin Tiii'~ie/'— C,.. hi. 
t:|r.i iL K'J<. Kr.>t J ,^K>*-'JV*i Lii h iij |J.|<lL 
hH-lLM], J^ll LLcy, LiHiiL. 

hlilTUilLy i iiiERirEii lit h ih^i iin^Li'i'l itm 
iisfii-iTi^*: iIti' lout -i,lUiDt*i. 

k hi.'K Ti'ttrJI-- thtdr i^L I'liri^ n 

••‘I- fi-likij!-. lUUflrlitl 

]hi2b.t [ •^nliiiiiL^'^ c he I ii'DuI rti' 1 he 
i-i'iLCiel LolliLlli^ FJKlii'TiuLint ^h-.'ii 

I’-nli'riBj e>LudidiLiii ^'^'itshlru 

Sokkl HLim^I. Ih luih.'iF^ L*u-t up rv^iir^d 

W;Xh| k..i,.:i|l 

BuLlil eIibE BrliuiiE ihii iBintr-T — 
qvalU ilka liiiUiliBiy fii:^.li nr*KE 

K>rlPf— nn4ii>H'c p\*n*^s rinJilut- 

« - ^jVryr." = f!=^FWic jSiJW^Oi'iV 
^,>.vyF ,V.' if r ° 




Detroit Steel Prp4vctR COr 

l^ppfcr ]— E D-cfcniiL, M^kp 




Ik4i‘«4ll'yi I'l nripHitUll I firUmm\, H 



PliaAC i/rrHl=i?ii: rcijiurn.r JfCCfl^llfCH 
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to prav* llh* luaertoiity 

JfalB anhr by n« Moro 

“CRYSTALOl” 

The fiew iPwAMncnl 

WIRELESS DETECTOR 



_ _j ot «ir itoortft. Our wond^ff uMv Igw Tricai 

MonnoD* dutpjt far Our trainandau^ tlifldt. 

Complete S I d /7 

Outm 

SiinrfBuptD 3 '' 0 jnJf 4 ii, flapvlvw I n 
up Ip 2000 MfAv V L 

MKiianicskl}? jird T- C. I \n 

fl(ttrlcal]y ^ 

mdy for rtceivciiji / 

flnd BciidfnJi — kii- / i 

eluding B 3 CW Ohm. [ 

hcudset ir^ch 

Sf) 3 .l'AC«l,;urOODleT ^ 
ajKiidi Rop^ raUB-pab 
bkk IkHx. biff [ 1 VD’ U 
^id 0 lupcr, fixed 
CDndernser, dt'trc- 
kexi 

DPDT B wi t c Ji> 
hiuscr with- liey. ‘ ^ 

CoDiijrTtr outfit TVvuJj' tiY uPA n|. wpitriHl prSofl •’ 

R*£uIb- P riH tzQ, 9 gi, rBTtftl* mmtt . a 



iln i-lnl .11 

lljal ^ lc> K- ^rJ-^O 
■ilr^pr.il : bMiutii; 

r' ' . fW«£UE mlu ■ 

nry llr^E, dl- 

T^<*diil^. nAu*- 
mpiHTicu r-divdi tha 
noihrinf .iJTp«n>Eai 
frpa fran ihiLlr ind 
olnET lnLvrr«rTE?n. 

fYici.OiiViltli I 3 .SI 



NEW NAVY 



* rfin ^ Hnkiwf part! *1 lhl« tawAtr 

* ^AiViUW THdy hr tljto 

WT tar^rbnrF tiiitr, ]>rftin U eLerj Jcliill. FquIirpfH vllh tiiq- ^Inl Irodlni 
lo^Eliasi Thh-h lnrtV3>4«dM 'l.ve- leiirih -H.OW mclm nm Ehi xr^rJEr Niti’ 
^JTP* “T ri M I rf P( . |AUiiiry 'wliHJini^ hu .4 tajj ' g fip p-iilii^ rf’imi 

prlrTiirT If] ihr u^Ikt -Eiialral^ nu cum. v; ^ Eiai| — Tf HEiijpcri 

‘i’lfrlCfcad tJi(lifi^i.li. Exekwd la n miHnrrp ihr ftOffl DF »hld] ll pi>ljil!fd 
hmid luL-btr. 7 h« hKEoJbrn' eviII l& •*i^ird ‘■hh dwHc aSk t-irpcmi-wlre ud lIid 
laductadr.--! \^ T.irtf-.l TiT b IM |imI|iL fr--Lbch. "^‘ilh ihli Dounlcdhc 
Trry wUfW L>.Luai^ Djnmr bniiil^' anri qnbAlf iTiniML 

Whh p. fiLiMl iJte'l 4 ^lhJ llir rci riKKn ot «m lanphi npin^>,i>^ 
iP fiGMibJe. Vtrfed 44 p4>it4|4 lor 1B2 f>, Cataii^ A- ID*, 
iftli! — jll; rif^PErbttl r«r CHabr**-- ^L-n Uanfij'i^^ad 



Complete Wireless Receiving Set 



_ Rural free muL dtUvtry bjr cn^ilcir cjr* ia at pres.-mt 
111 (tperjttji'ui «□ near]/ -HUP rDulEX. 



-wdlb W «liin double' pah Ke«beF,,lie«d bpr<l >ud cord 

fteceire* 1500 MU..-’. 4 ^ 

Witfa SulUlile. Attioi Ffiil <* 

flenirtl-fallr Anhlied ■■ 

«'nd nilij'Kuairn'nr.viI. 

I'.'q'iippoS i^h bui »j-alida _J Jl 

i«n nupip^ri p^rD?rvn| 

^■7iind ^lih t>~4hS^&w« 

Wcr. -ucuEidflrr t^uek] 
mrlb Koi. 30 Ailic cnhcrad 
win ird r1lhri>:lf r1 nfl Inm 

M UH whi(» fri'rjftq dui en >*(■ pi(«, ryHirKi Mni marii 

r phfptpi.if hionze i4ii.it ■t'rlKN *iiti »id4. ruhtift li:ni*». (>ir n™, 
limrAlIt .dnlprDe.k HriEdcr aJiir^ u i-XTCTiliDniIkt Aik if '^iariefir. 
A hipd nyidcrMr ar ■uctufiutni. ■pAclillp' Eavtnictod Lnri p^ou 
c»nKr Einu nded rtElmcr. An E^ba cnlr oj tfhdnc p«r.B ^ [>p,i. 
^pfr^ L'j Tnlcb ■ Tirraoiq c*iirfrriMrnir bo dClKOoC. ATT UVUt mi rd 
uii.r^ 4^ i.m* K«t>rHhibm. 



BUCHSTEIN'S VULCANIZED 

FIB-EK wUdk Lb p^cdUai iu TOP 

- LIWR ^7 ilunB^ rool, ■*■!, ti|Al. 

L. ““ y wbSb Ddl mikO Jhkfair 

Abb b ■i.b^n' J oUbt, Blri^4 

lAb. <p 4 J 4 LraP 3 ]'pfi^ J 



cutoH aitutv c«.. GurraR. ORLD 



Run Your Ford, 
rj/!^ Ombnd or ChcTrolel 

g Ail Winter in Safety 

- ’Wa^BJS?’ Skiddluji, FlipniriR, sid«'rvay dnd 
. • '' jii tF™** utalLini! in bail] *IU flU b? 

T ' tlLmin^ted if yau install the 

BAILEY G«arte»$ Differentia I 

Giii^ positive drlvf to tMrtb neer wjif*la; aU the ad. 
santaRcof a solid axle in straimliL iffiLTijj.: pawn deiiv- 
ered naly to nheel fuivLUfl traftLan in ruts or nhish. 
AddB- 50 jier mitt t(j wffl fdrt and eafetr ; Baven fiwU oil 
a-nd tireti. Thniiasnls inuse. 5 hippeu i^dy [P Install 
on Mode}'. back oder. IJce dealsr or write for cirfiilo.'r. 

Aurtau DilhnnElil 'CP,, tCS WbdrtwiN ti*., hinll, BIghi 



Aik jrnii paIi... trK. AiPmlLiif: ^fwpfry Ih^ 

at ymr tLnii' a.iiHi uf'p-aUnrp. ri^ caltlTOtlon 
|.‘ III! aCuJ ..'[EtiLorK'y. do >oii«Er 

S^T O P 

nTiil yiiiLntpkf n-liAl it iiSiij] yi'iit It ynu. 

y.iii- rvi^]r Y Viia tJiinL iJii lir.ii n 1 h , 
nil LmcHirlJiiit f^'niinJ in tliB nun (or xnijr 
goul. ll ItY 

Will yoiii b^lii ll'?'> Ipi’iidpr lIiuyi jncrttrid#' 

tyU I jiETiir Imin 11'pii iiii Lii iilH rniiariis; Ipiuj ilii 
Uniuk WAiri^ if jh JinA 1fi I'.a mnlanimlly ^.."bLiifr 
:iirAp=i,{ier; irmn >v nintliH HpH Ijnilj. it t^jtlsi+r 
L&e ,rp.^p^»U fton h 'lUonE.j.’DliKl Etouii.-L'JiY 

EbB hTmtB «C B BTl»k*d, BCTJVnPf -^raii^ifir, -ji" 

vpc:?;, ^11/, imdAMLcfrod nui Jiurldy >dM traJri.:ib' tu 
hsd r iir mil brain TriikEaiKS br te4jUiE|' 1 LbJJfcr^ 
Lb.^ Lfl i«r emt pfDcImLT 

My bc^-^'liil jilBiiin In PImlEBi Btd Hi ill4 OiL- 
l^^~' *lllBnv7=7T. mnn ru 4. wvf UwL mil 

riiiBrmt BTvl rr*# jru, terTTcontB in 

\sm STKDnGf>Df;T, beda id Shiftli kite 

t«pL ATLANTIC OTf, n, 



SUCCESS 



WIRELESS XMAS SALE 
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Si&lfft iiouv Ctar td 60 '" 

' .IsfOTOWWC '' 

- icHf'Tifym sfi 

j/frs rifWffJiiwflAf /itirifr — j'f'j Jiw- 



The FsLuiDua 



Scientific Safety Garage Heater 



enabl^si ynu to alwaya start I'our car at 60^ — /Jie s/tjrfiji£ fniutf iff 
loBLall the Scirntifit Safety in your saxape 
fOi^ ytfjff rar r^Jj/ liy c^lin-dens, radiator, paint, ntc., in 

prime conditiwn. 

ifprr rujlif by Start ing it on the first turn of the engine, 

EXPLOSION-PROOF-FOOL-PROOF 

Operate on pMnriii'lc' oE Tnioer's safety lairip — makir.ii it tO be 

affftcted by finne&<H ]lt|Old gas. No eT(IKM«l dame — scir LiRhlinji dtvunc 

JMB aiwpy with mntclies. 

Thernioi^iltiC ContF.pl Itujijte!; UTiifonn femperatime autDonalicallii'. EtepeaLed 
Service tcHi prove beater to b* atiaolui^ ly t^ol-iirwrf — estplnsioD iwiiaf. 

Only Gfuag« Heater Listed by Fire lnsnrade« rnderwrller!; 

It ia eoiKilJiwit — -iKcupiEH Lot bttk ^acE— tau-y Ut biBiall — -fiCOaoiMjcal to 
Hjjw-nitE. No TfiOnf a.lT^^ntLon tp tuti [Jlap jraa kt. 

Boi w^r EKtTa ' Iphucvs plenty of hot wotor Cor w^^glklng e^ir, 

THE SCIEIVTIFIC HEATER CO-^2™ P™*r A™ , Clcvd^pd, OMp 



nraimmit 
SalEty 

frarsge Unltr 
No. 750 fiiic- cnmEnnably 

btata onbnBi'y Lvvp car 
jraraRE- flurms zctd 



■viEathfifL 




Poitpaid 

A’lirrtr 
rd Frrt ffr 

23-kl Gold 

/mt3- /jj p-lf l> J' iirJi lJ 



■Hv. 






^ ..*■ U nlffl pba., 

vu.1rvwiu. if. H. nftci fl^K 'jw. 



rri'rtU-i np^ir » -ell. 



lA'EsMQF.HDW 



pwuKitL 

’ MCirlE^ 



imst 



hri> !.'pjrrj uid Lnnaban 
. f rfrMd WJ-, V*ck. 



T-b i-ELL 



4 



''AniiriBi'i Sapdard i Cvele MulaE Motor''' 

4 C^eIe. 4 CyLnJoz, is lozi H.P. Klyli±i[ qiuJ- 1 
liy_ SlUr.l 4^£r^bli;iii. irlbB^llcji. ^pfiilrOli I 
Ll^^ |liH fiM'it Jlfjgl.rir C^f-pniflnH. r^^iTf^nii^l^ I 
' f.tnnpmi«il mlu.«l. t'lt'd m rlin-lird pumlo-l 
inf.ir In' av«r M [kt wot. ol tha 'P'ortn'rl 
Ituioj boot buUdm. Cdtilog i»n it^iiztit. 
tiioia d«pcodliti Dn-rqalpmtnE. 

IfAMATH MF«. CD. hpl. P, Dilrall, Hith. | 



Of IbE S.tSSfl cbetie factoHEa in [bf Unittit 5lntcx, 
‘^ViacOnalu liBB oiiC'h.iLF, whale Kcw Vorlr ranlit MEoad. 
aa-'llb a iev ]v£>^ [ban a I’hoTjaBaid. 



LANDA “Prosperity” BILLFOLD' 

QJ&GAKTh P/'mcIjcb.L XjaU CrFe — trizn3i7r l'i:ih Ti'if VDur- 

RC[f. CoKilljii|i?M I-|I|T?T1<V f‘i|:l. DilQ PM THt- -CAT j CsiHi" . SiXiH-C 
|par pUpl9L[:«*il4MJfer, LrDh!TflKntldL-ilLLnnUlatifMFdd.Tpl]ihdU 

hnlJ^r. Nh'lQ dC fln^iriL Kd*!, ^rwriAljl»ck Rl-j 1 TprAin Ij^uLIilt. Any 
PDni^ ix*ii uiivn.hnlEii 3J-"S.[.G<irJ^aili|ilimilliL iHiclin^ KitL 

SfiZri^ uJirHjd .JaS iiirlm., u|iun , -l!.!irniF>rl , itexahVa^w !l Mi 

Pili^ue. Par IniJm |W-1icmfni lariuu illf.* pgptjiid — 

Yr.ftL AttPAftlVL-ly Uic4l*if Jtl ^EE t>MT. 

^ ^Lbel^Xd^p''' BUjCti^ dI BCix^'Jinu M-awal Ij- uEhur, f ] .44 ^ n'rdA. .&?. 

^CLii U.O. , ilnf L ur imifcpm nrinp?. Ilninr ynippet^ 
liiiElfrfjRLiun juanThvijL wvil'P fi^ Xinib? niulploira 



C^f^HdIIs* llErdiiidtJ 






176 



FOPTJLAH MECHANICS ADVEETJSING SECTION 





MESCOUTE 

ciHiilitB cf a JniMiriKi^d mstaJ coratalniw- viUi flluc 

(liue vHIH bBUnr cojitnfitH, Polisln?d metal pcfleeLEiY^. f 
aloiuleiiav mlDUtu/« l.i*Uer/ lamp, krih caiKh' rim with 
I7ire4 bmru^it't tKlfhep, a Tiem^dcMtilulile lm.it ar handle' 
l*iTr« amcmrli tn bIIqw tlvfl StJn to Bathpnitffli It, a KED 
SEAL CV} Kn'lteTT. 

SAFE" — An/wbere— 

] Everywhere— AJ way s 

In th4 Eandj [vF the oiltl |i« n^ll mi 
thtFDUDji ! the careJut and the 
in Ota Ba.'^a£v^ IriLrri. 
eddar «r (-Iwet; hi the 
Inulor 1 »bL or autii I'a Oia 
fBcuvyormill: oa Oiedark 
fiXeat trail or Ln CMnp: 
asB dlsfmrtfltie hhip for 
tlt« ii-hyBioun ^ for any 
eirjcnrcney wh^jrt a T»<jrU 
Jump can fac used. 



CHEAP INSURANCE 

NO FIRE WHERE USED 

■CTift H'RD Drir REttr-fj 

vl|L Atmut ITTnaL^-il-pA- bnum 

Qcf OOntlbUCiiiH FMCpdird^ null rn»n 
Cdir1> tih flJl7 hi-dqr? djf 
PBtvrniJl'k-Ju MfmPA 

WUli tin- "BpoednJ" t-wn 
«]M >117 kiktzcwj. Vi]] 
laivi'i jB'iOii Kjiijnicl mxLp<]j 
iLxt; lii.">i3tH -mnl-liiLL- 

xii-1 n-n-e hpndT-vd 

{JUMiraf (OH KtaotTP OHiniJifw 

^r(th ™wr re^irwt dealer onaaot lunplj jmu 

h“-Fr#rj^ jiiirtlir (MertiiJ) ne ttLLI dixIJ iHHtpajil. 

thi.9ai43 — fTimpLcta wLtb HlCUSEtAL Dtt 

■B'lMeryi IHI li-mpi It-ao, 

Hd. B344-HK»C:t)LlTK, MBapilcta With "flsMlal" t-a 

eel i >lr;r balterj. E.9 rati l«nt|i. tir7i. 

Send lor Our New Calaleg PUS 

T1 Ih p«>rltrt 4in'. 6 E. f !-$ "i^inlxl 

$ 4 H ptiw. with «n>r l.lw IJI-T|i4rn4-|i>iiHi. 
bTiiiliwrltief In hLiln,, cle4rlB[uui4i£-n]l 
OLtmiJt IddCillH.Pditi Plllil^liJ.UutU*rSi>i.J4J- 
Q'ti0i[i4'iiiiilTHLA|{r*nb htiiLcrlkJ- E£lM4i-5ri 
Tiiyih, PlI r^lnr iuiiL Piq^ AliiTud "Di'ilitbi'p- 
iLiiuiii^, PnJI HviIhi 

A lx™ ninclfcis. WMlCiil ItutNjrlM, Nlri^ 
l^nb JLeirnL HIkctLcaJJsp Jd<4'm Ap- 
urociiL HitcTTy <?^brH.-tne^Swlt«!bbtH 
liBCKVjr Ciyi^p’^ WLcAJAim TiMCi^utdi 
XlJHlmiL+miJi, Innlllifin hLi:, 

TpHra Balat m IhuHBHiEl xnd o-nifl 
ilavIcxB rmwY 

b« MB ipJ. wi4 t»hnow WtHi If bMt 
I«f vmif buep^ib ^Md i1**4 thib 
OBtBHJ'. H CBH-li. i-bU nblhlrv-i 

lor Oiir No* 

'^‘V\Maiiualtt'ircl€ssTe]egripli> 

YiU PshlMblif bilTd" ib hv44ii I r L*4i^]y KUE^- 
AlIilI 1]^ hiLU’inipJyil. Amij nil q^lntqt 
MTNy iln.1 yim wiA n# pnm# TWWWt-r- 
iiiw I'H-d-nrin-nHW » WbLcti WlTClr-M- 
]f|^pdl,,nil|i«tlnfD'iilii3il \M7L. Itsiny 
be mthre-Jif L-liibr vi y-niL TLii 
1I>IUIVAI WLI I Cim.|i]HEn i L Tfi Lh^jEKi< 
dniLtfif V-'htq'hm I'^li^ffTBpby. I;|jb 
hCuBiirLl nHiBxi-npiiiTii7|itti|lt ll-lll- 
ri iH|H>nKxii|ii ^ n j>c«»r uii4ur- 
fIatI'N na ot tba art. Aj^id mr- 
tlva ■'’■[’ K li jp- jA iiinr pwlHLihra Fnr 
[fad CPhL ll iiib^hyiiI nfinnlrrl^ irf 

Niraiuliu^ d.|ijffnil»\ F«l- 

eiut nvruEHfciHiaH, l■■lH^l:^ dlwnuDSDnclD In- 
hC.ru-rili>Ti Ertfl- nnfjillliiiri, 01110111 HSILk Abil 
iif«iTnl.hne «l»l^ «<aj4Soa:il, bWivLIibr BiEb IL 
^ -rcimpUrtn IIhE 4ir qi^L4i-Jilu> vivelvw iTiFt-nt- 

biABtJ!i »-ni] □■X'eBPOrSiTl. TfaCI 3 IiLxiiix 1 runtx|-nn J ftti \J 

LI lTiiiitm4e4 an hl^li-urxdH pfifp^r kUhi^ witiin [wo-40]Dr wiwp. 

B441 tbb cBfiLa 1^, tO \ imr fct j tyi b t-bv^pk 

-WtlKn«bridMxppiJBd4^brp||iM^rbineUnllnBta Dm 
lil.wl or miH-B^ lln- DPt wait QbtLL sniuui •nChfir llnAi h^t 
ilt ilijriBn Miwxnq Klin. TCnOF JidttCm him] iiiUrm% noJ rw\^ 
Ct EJih Dipirt O'irnpIf'tCiu COtliphib-AnHilv- hjiiI THlHi-^le vbrt-liw 
nHmphjEM pal^LlilUHl. IT HltAHS ■IGHEV' VAVEP TO Y-SU 
wfaDmoof JflAbUii.1 xiiq iw OaAAlyg wbea roa v^iLitto bdy. 

MANHATTAN ELECTRICAL SUPPLY CO, 

HDW V4HPlr CHICBAOf SlLtOUIlt 

17 Rarti PlBCB ii4 s-oth^-HB. ll'OB PtaiB-lr, 

HH FHAHei9«Od Am fitniat 



BlSfe.- 



PANAMA 
CANAL 

and 

GOLDEN GATE 
EXPOSITION 

T P READ thla matcdi- 
Jua Volume a Ilka a 
real eiitL cci th« Oarul 
and ExiMtviliuEiu DcdEcori. 
Ml « pennancDC K>Uivenir 
^ cdjdnn tkia Buperb b«k h/ 

pun *(h 1 ramert yortraya eighth -wondflr Fif the 
nxirli and the waniixa-ful eelchmtjon of It# TOmplEtinn, 
Every AmeriaBD cltlian. TOflU, VTomao and flhiWp should 
ituLkB ft cftrefhl study of tbe Wtsrld’'# Giyateat Enainecr- 
inff Feat and bcn-ptlcB af th» EapoaitLon aj MMSnJud in 
thf* boelf, IE wftiji y.-ritten by Ralph JfU'Xinel.i Aircty Bt>d 
idrted by Witljam Haaklnanf th^ Canal EcodhI, Lwymen 
-whahave foiryMin. in Panama fti'id ft'fttrhixlthcde- 
e«lijj>inenl of every atnsa of tl|[# ipmtic niidgrpihiQff, 

H E«ilaDia 400 larse Ouftri* pa 8 i 1 1 1 b^ 

nearly TOT Fhotoannlii? Itlsrtratlaua, ■Jxi> 

£ FuD-Paitai Cdar Plitei and b fiiatniDCBl 

Map. of llie Oaiial and Caaal .Zaiia in c-<] lorr. 

OrlEinalfy publLoh a 1 tn yell for SS-Wt the lorv« -AdltioriB 
mftjJo tkiHRible by i La KTcat iiopulajjLF liiv-a reduced tbo 
■wist to that we arc abJo to«iIf«r Fnra limltKi Umo anlj 
thk hnndmme nnnvwhir (rlitivni bound lnftiL« eJutti and 
-4niblelh6iilHatlr stamped in 'Colcm for 

ONLY 9 2.50 FULLY PREPAID 

O- btKili biB wartN (4,04. 'Vaair numav iraat Htlxfif 4 

POPULAR MECHANICS BOOK DEPT. 

G N, MiohLcu A*a,t CHICAiGD 




No Better Christmas 
Present for $laSO 

tlian a. year's subscription to 

Popular Mechanics Magaane 

cnritainine n«ntrly 4000 illu&tritions 
and 5000 pages cnatCcx. 



Much of It JnteraBtft Evorybady^ 

Molt tf£ it Jnt«r«*tft Anybadp, 

A]1 of it Lnt4re4li SomefaiHly. 

Onter ChrouKh. vour newsdealer i}w ELddf^BS tbe 

publiahen, POPULAR MEClIANtCS, CHICAGO 



The Real Estate Educator 

By F. M. PAYNE 

A book fcrbaBtlinB' Rcni Ertatn “BaHt- 
crH,"' f'Mnftotan, Town BalMera, aod 
ev^ryime leha ovnuL, aellft. renti or laaBiH 
real aitnta ijf niiy klndr 
C4flllfiri!l^ iMidt larunnitKa aiit enwnlly i^Mm, 

''Dud'Lx'' L-i ikoJ lublp, 

.^rjuBT, JFItf J^'diV. X.rfAaff£f, 

jiMtp t'iffifracte, HiffftfL, Af.’VJsapifXt Jif*- 

AiFAJaK, /.FOiAf, r.iJi,i|'Idii'.tf:i' ,^jKri‘en^TrJ‘JB .V?riV( fiP 
AA'^'iMgcS. rtlc. h rivn, In 
im rnr*K ikciil, llfk ±Ub.'.uJ Xuuiri«JrE 

d ^hr XChJ EHdiE ikulnu. 

ApukL Ecciin Efafi npr^tncto^ 

ihMn:i In nnrfl N? hdS’fcrnbd Ln 11d Cfaht 

wLII proYi^ ol .prentT-iJtiQ ti>alJ wLl^iMiJiJiIh'i b4 
po#4e4 oa ValuitLciiL. UtIiU-huLb, UnrttMm- 
LfUH. FMctLi'iluB. #Ui Tfaii <mk Tniir^iL bp nnrHq 
Uta fauiiilrHiL Ximn UiTcr la qbc iLrkiuicftlui. 

Pajrr¥^ Priew fl ,00 P'oMtflaid 

rarruR mi dept, 6 H. vtkiiiu cbv 
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Weather Bureau 



IN EVERY HOME 




_ _ , rawEMFTS WtATHEII 

W EflTflEROMETER 

HOUnb IN AdvAhcC. 



Kmbic^ you C-o PflCDKT 
THE WEATHER TOLTR5ELE 



A Fallible BAnaiiHitir 
Jin &DflurAtfl TliAftti{i«ntl(>f 

Jhctajel ^EH- 13 Inchpe Hlgih 



I™1«ei>eTi!iaUe [41 thr firmer, 
bUBlntfuti mun, pntfeisicmni min,, 
auLu 4 iKi 4 ]LlL 3 t, Ln fict. to rvery^ 
body whn should 1 {.n{iw In 
?dyaiw;pwhB( (Jiewcftllbtr'vilEbffi, 
WUL 3^011 jUOtiity and time. 



$1.00 ONLY 

REDUCED FROm 13.00 



■Stctir! 1119 3 r 1 (Hicy. Mail ymir 
flnJer tolny ond Wenjcheromcter 
Will bi! B«njt Lo ymC, 0. D. CLVC 
caitinJ. Ef jujfl pfcilcT you may 
efidnseSL-CO blH Of mOQKy -CTdEf 
Wljl order. Sitid«b] timalHf. 



WnnHOTOH H'rTnUHENT CO. 

5 WAoli A.nK, h»L 2A, CUIU^ 



c 



A Handsome Xmas CHt 




The AppreeLated Christmas Gift 

SeticT fPT thin cJijt* todfly — for yaorowh liome pT ftir a 

fti^nd'd ppraaiLl. Cur 30 yurs in businesa is your 
Ur'i-tbedcj^nTnabk 

DatY^he 

Flashlight Clock 

All K 4 ifv For ust- — iw [ODnenloni to OpMted I'j' iIjt btir«ry. 

lly Kt^ihr InIBhi it CtiiL uFEumL (** 1111.11 ii luajr la Tosh 

L Onr cdiiillc' piwrr trap illuiivii^Ei «lnck iiu 3 and UeIiI^ ■c-rrilnxrj 
liic rwiH. 1 -T»p nut ■ c«rf * m uibRiantAl manY ^lE^ 

-uoJj huilLa'~ bieacr;^ Laiu onn t-e cv« 

CttrnWrwfli’.'Mfflli: AlBriri CViiTlS— ElfCnlC* l.ltflT!!— 
S#Llna* R^nM.— 7tw«icy s^rci> i:fcii-i.iiM4i. >lHJa 4>C 
■umpvd 4 r«el beBiiCiTvILy CBiii&buu im yiui buCiJ. 



Irtc 4^ Ail ™'IL xnif <yi\£ dcik b? vdu 

9V11U. FTcpiri JCnocT Uuk iti nut 

ABOcr juU luve It yeu *rJ;I ibUDJEr liov jm dU irilhujfc It, 



H,\kCEr, MFC. OUn I3'17 Mo. Jriion«B £t. Cliks^ 



When You Build 

please bear ta mind, that there is Bik 1 [ plenty pf 

WHITE PINE 

Send Ibr m>r Dw booklet, ‘‘yrniTii Pt^E 11 rtu 

WHITE PINE BUREAU 
1S3S MercbnPitP &«iL DUg, .ST. PAUU MINN. 



TRAPPERS! 

Get More Maney for Tour Furs 

Ekai*t ship imywie fiinj iLlI ytHi s»..t Onrr 
Free jSNJJeliA quDtinr rash prlent/eac- 
lualLy t'lEy ter Ceun, Affjiik, ^AriinAj Ofriti ■ 
fimi urni -irtlKir Itin. WtdkNtf le 
lynfc Fr^ f 1^ 

KATinH^i m mwtBi «i„ [i^un. si. imns. ka 




RNE OLD VIOLINS 




On Euy Parments 
30 Day* Free Trial 



#■11 O-'ttC-iI. -hii ma.ltaf Wb^K 1 Eth, 
3C iiiyt ifiiiiiH AhAHi '■'11 h -^iir nlspp 

r^EiixL VlullB AT DLU KXrUAX-^!i,na T 14 
liuriii lUdi^ JrbllLLj Eii *plaT '■Iritlll 
lirliiiKH diHilBtmiuA llnKTirtAl Pi|C€Cd9f Od S 
v|eX1Iii ttLLIj u. mHllLmf irtManil Lt*w4llf 

In tlhI m d« 44 n tv- OMftn jL. 



Free I Munificent 
Album ■^Cata 1 og 

rnnlaJnlnr 

wxrr|ri'a Krfw||;4^ vln|lnlp<lH#Lrihii 
Bnlnl'r (limit H, ''HLml^ 

mrlm Ijj jlllA W-uH^lir>g!i," &iiil -(IiiIr 
INimnptIn H;nrT rWf The fZ I n. i -iiE 

^lii.Hlnil iTwI^piiri^Fj^ firirirL'l linnief 
Dll hlLhllj— n»- oUlED-ilMnjiT 

CREMONA ViOUH SHOP 
|l«|lt. D 241 CIllCAliU 




A Real Kerosene Engine 

Here's the bii^iitsst enffine value ever odfered in a J H. P- mirI he. Sauic 
cylinder ta^cily as (ciatiy 3>i H. P. enj^Lnra. Throttling gov. 
emew.- JidjusLabls while running; cranksho.l't extends on both 
sides. Runs either way. StaL'tswithoLLtcrankinjf. Equipped with 
Ellis Patent Fuel DevicCtKiianm teeing succesaiul oi^eralinn On 
ctieat> CgK Beautifully lini^ed in Kenuine engine enaiuel, 

Runs an 9c a iusr.^^pAratinjr. 

com - shclJIns. SAwhijf, 
flhnf] WDrV, eleftnic liflhtLfiA ^nn dnzx^ru ot tithor li(C'hl jiitjB. Sold on 3D 
diiye' tilal- Cimrintctri (or tij niBke Hithtr "liEKa from 3 

tu 33 H. F.| vertical .ariJ hOrizHXUSU einiflE .and dcmible .^ylii»|.i::r^ 

.Jtijt J\v mr /m '' £jVCJjV£ F^ACFS,” J\uv fa .>'ue^ jjurf iiiy dju 

ELLIS ENGINE CO., 2873 B Grand Blvd.p Detroit, Mich. 
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NOW for the BIG STRIKE 






HltfK Men Out Everywhere! UnLcAv TlFCO Meets the Demands 

■rKf cvcryn'hcre “■ in all Jn -■TPrr 'parfcLc'iilflr the 

ComTiaji/ iOiwty- Hdv.t con tht].' alTurd ti> ^vcrti 5 « their }i\^b TlFCO 

h^\i e^ClEDsLveiy it l[ J^l’t ^‘^D-li^EHly -cdirTEck ua iirancipla. Jaaif o m J niUbuf*c.llhfE ? 

TlFCO has Captured the Country! 

Etsit NT-"di Demand.. Etmt Wi*K ■•"■3 Whim [he proffl 3 fll 0 [>n] ^wpler I? 

illed in Ihia wOiMJerful new Fibre, BuTH'iix 



fulnlled 



fixiK UdlJ tbu.L ia preduLinif ' hi.HlLiiiEii.'' 



"TlfCO,” the pfirFeut. alajB [lUf, Will t)W wji rp. {;inck. sjitit oi lucli araiind. SnacrlKile^ 
-blit nnuRtsuCreaai. Five Oil 1 lie ina.Thn. HOOdiEdB OC aAlifiFiai] 



UB’n.TonrorwB 

avr Win 



Inairil 



U»e Tf\ir f^r^fr, 

Suatt Evtrp Perir\t! 



en capEriiTiEnl 
buirli'm n> 

lul I ilnA wiiPL'.n hii»a fine 1 h>it it" -■«! In- aiiiiiht,_li...la *tiJ iiim. 

LW “IMitli Mini’' Sa CTPCT punv. CuiLii 

[vf tha 4 IIIBB.I*'' e liSt. 

flf-f’— TOLEDO INTERLOCKED FIBRE CO., 10^ TOLEDO. OHIO 



□ mnandBidi BAd iiud AHap owHra lA awtrv City, 

■ " *l Ua Iw* nanay 

‘H*ad Plii Hinv — Uia Prlifa 



Would Not Part 
with It for SlOpOOr^ 

So writes an erith-uaiastLC. gralv^ful 
CUitOHier, ' ' Worth its weight i n ” 
says anotJi*r. In tike mnrmn^r tes ti fy 
over H.W,(liOO peopJe who ]iave worn it. 

The Natural 
Body Brace 

Fof MEN and WOMEN. 

Devckpi erect, finui-v. 

dviibcaiuef WEAKNESS uiJ 
AILM£?n'$ i^ Widmcit A. Man. 

ttrinyB ^'un!H.rLly EH'uauly and 
manly EtrcDeth, reslful relltif. 
aUilSCJi (0 wetH Biwi cajuy hfu. 

BanlAhcs All These 'TroptitGK 

IkBakawar with the Btrain an-H riiin i>f HtarnliiiK nml '^'iilklnri 
replncef Ami mlitlacutl Jcitemal otiibui: rednen 

colai-yed a 1 idr>fnen : itnl chii tmckj 

L'lirreeu RdDopIni; RhoailiLcra ; -de^elnpa lunKr. dv^'Etand huit; 

Tinn^iu-hili mdiL iiHX^iUHriih-*. UO]OjlCind’blC[ And [Mj>' tn^’n-n-Wir, 

Wear It 30 Days Free Al OuF Expense 

Wi^ltD tulny for il]uEtrHtriJ b<.»?tlKt, tneiHiil-ein^nC. Vfaink, 
cLc.i soil i«k 1 -unr '^^r>r Ltx:miL piacndtiooi. 

HOWARD C^ RASH» NtlaraJ Bctly Brace U. 

223 haeia BuliainD S ALIN A, KAAl^Alli 




This Instructive 
Automobile Book 







WliBtDnVaaKiLowAlHiiilTciirCBrT 

CUL yn:, iixYif ih^r^^iha-' Ilhl'I'l^illB 
iiUP’JT'i^UHElU^rrfl,? O^irhc pfi eaeryLMuf 
cuLid irrurtiir lhU lllt llUiniil^Thcfr |ju1 lnL4 
tet jtu Udd^ hc^ [q- uu[ jutzr tire scat bjr 
dklnir Euc dI yusj tir^l 

leamYdurCarl 

toroiacjin'"--* [i IvMi b*^i In qlmril* 

iiH'riih pIL YAii XMil 1 d kD-m* to- lake Af.fuv 
tni«f Ifiniy. ri»l-R iny Li«Id]. 1 KH] ^ 

■■Ihcrx lEVjUt Jnil lo hi CMt'^d- 

rrcTb' Aul^LiOtitF CDHEf^lt [fl. c ^437 

Ttdij. VOU tiTiri>^1 KiT ii iK-i'k LJic It lur 
tiiMiRY. 4Vi ifire ttb^yw f R3: ihreekiMDlhi'nb- 

i^Ttfc^cfi b>'l'La JLnicriiui Cluhncur. TTril uhcrii xurl^ 
bif h irjilri(i^ Elru BO- InircdlucniD jin 3fj4<j^ivrn*ran 
C4 lht lliin In ihn acrtcoialrUc licliL ]i>cta liuiPf^i 




Cutcuttbb ad amt tt P”. 'wlthi your namn a-nil ndtlrciB 
(nici ri<m€!y)|. and wc -wilj ai'nd Ji'ii] Piir FMIlllJS UUIM HAEOH 

byiYitUiU Dk*l L |>ni1|:.bFI. YniLTHny Ihii UKfir bir S(1 4 I 11 JH FBCea 

Lt yitu JSknlt. i»t iRi.SL.BB, Ef .»cm iliia'L hk«.Le. le.iiL Ll bu£l|. 

MORE wwipawy. aaa Motp ■uitfinu. st, loois. wo^ 




mmUMd 



The "Chess-Board" of Afotorin, 



s 



MnCULLOUOHlS SdiiuiiriR and 

AUTOMOBILE V 

Steering tnstructor 

C^Jnnpletc Autninq^bil ^ nrid Gumc- 
Biurd — wLth iratructicinji in. five 
laJi{|fu.a^ ££:. PrepidLd. only $t .25 
F. J. McCuJiHLih A Ct,^ KK ■cnmoi in.. St. Lmili 




AGENTS— The Million Dollar Hit! 



Paw. .*ii(pd?Ttlil biimo InTt^atlfin, nv4.LntiTvllared.TBi.>nniE«n*ilH rtraady 
tacardri. Tratiits-loiik, mi-ldMlMiMff'MfovaiET. . 1 i(caHtiati'-v - iKiuklLB 
^unroKiaiFmaiiiLiiJ^. !H.EiihtyciH»rraiilO l«rt^t4>£rit [Bn inii^Ey d<iLl.u. 
Fii I iita jiu[.vmbiLv. Cri|HY4avica uarMcBMaFji, Sdi'ifjvy n'll Ih I II YIhe bnuj ■— 
S le OaO d^llr- AniRUrvK hxhJl rHutir^la BLidH. Vi~H.llnT b^n>|Tiid 

$50.00 FOR 7 HOURS’ WORK 



ni-vrii^ miM iRttiHiR bafom. Arttald laid 144 In a 



HaaHi laa Rama 



Over One 
MLUinii. fn 
Uae. 

Mrniana 
to Ibe Sold. 



Wakii 10 pv hnur 1 fr'A'pnnri as- Ikrab day- I^iiJnidli LLk^ thjHCL 
Vrui^ mn hjRirti ]cm;ipoHy Eo Hl 3 nn.<dnn 4 ^. Erab'i^ ,Scl*nlMlc; AhiH 

■^1 ll lE«lf - fcil-hi.' nrifcTi- — ■t‘bR-t'l!i ?!-l]. fnmlkjr w*nta. r-ni* imi 

4nantf>ii- he nlnm uailiciitli'i anHritit4T7. ernde wir my-t. Au-*to«ucAnir 

h#m4M4* nhL14. iilli| i-fiew fPWH iT i** ^ #H>* bfFikBUflHi 0l«damwl«i pinipn. 
h>^il, WotSkT. ILkii jiiHiiSiI; »aLIh UIcr hxL^. ilnidHi'j^, tLlIie, UUTILC'f.s 

pfarH'x — WT+vi r:iir|wlfL, Aihiivl UiH:h_hnifn] vmnJHr. Hu T tm -pOHirtlM 
nnt full iirk in r.ti j ^ lipT Arniivrr— |D ■,±hI — XD idkrfc niriJifti — 

twin adlaiUtk BPid rtfna«4Ma hvaliat— aamoaund PFftna*- 

■MwliH. L^n'L dw--imerM?ihlxr ■r'S^f^o'inE. IHriJeerrivIy ■ n»iiEilrJi j 
It. Nc-^Nnr » E>-?mTir-H- dwp Ri>l. . HHiV orioe -Mfr ll.QV. Vni-M 
mti Mttifwh™ p«™tp#ir Wninnp™ r3r+rw«t*liM--i«?*iiiw ww*?' 

■^4'^'l'r, rurunr urrrififT, Innuilfah* VH'bjfnp, 

SECURITY MFC. CO., Dep«. iDl, TOLEDOy OHIO 



, . 1 ., UlK 

j«#wh?r..i(ujw 

«ni. BiBtEerftlU, 








POPULAH AlKClIANICS ADVEKTlS[!fG SlCTIOH 



A BOOK OF 

NEW MISSION FURNITURE 

DESIGNS 

Part 3 — Miurde] F'uridliira 
HDVr TQ lUKC iT 

A ]?B ptune CDllEctKin ^ <U1 
Ei?iv defliems. ttifiT 
}iim nicv?r btfdre dhoi pub- 
]iahed and that ane 
dirfftrcfn fncim those in ilie 
bouka One -mid Tv;d 

prevlauilj' iimed, 

HiiHliiiiisa CiDitfi plaiNnc 

Prlet EQe Pniifialcl 

ItltEl lUIP XiUEUliAF bon JWL lnii’ill 
iillLUiilliliL Aiid [lU’iHi iilbviulT >□ 
ihhwihIiki ii-r ^iTtn Obv 4<nJ 
TtT*' 'rill bnJ 1>I1F B-TI FTti"; 
J!FCdt<T TBlli# ]U TTITICHr kOn 
"■.L-aHattre al ttio J-Ltju. 

a Bl lh4 HlW BHk ll m 

Complete Set o! Dining-Room FurnMure 

(hilBnfd iB bHHttiw I'HrlHlIifi 

Ir laa aiQ at 4 I] Knn'))? wLtli tocin toti nil find 1 h«t th.« 
I'lidalL- «rl1i«n dlTnctloru. dlEMnNloD dni'TlTi^ lofl lidlf- 
lisuiA LdtticutlcajiiSheiiubLD j£^a la 

Mika Tour Own Fanritiiri ird Sava Twa-lunut 

Thv- Tiina^ »]iu vih Cncin |t1i4LKUcA wiJI fluJ ih.in iHHih. » 
wcirkluff [i:nL-dH whiub «tlL riimliih iiiiltij ■diieil 4 iiIh 4il dadlEhl- 
xpd pnifibukl^ mhnLpnbirtfl wliakH Hif rmr rifiiHevii 

PiFfT'O ^11- rSfiivT^ ^Iv^It un.ifrH Ejdii bii thki wmrrlcbsr 

•iMrynilTi* w'hM. th*r h"-T^ Binile nt "■ nlw Out tnaa 

ThDOt un. Bcl^ V-l vU Bi^rtb cF ooic pOtw «lcin«i 
Ptiti Ont m*4 Twe H Hilt PwMihf tHH H ctnii its* pw ^i- Fd 
yUh Tojr B«k Otifar ar Adtfiatt Ui4 PuHlanan 

POPULAR MECHANteS BOOK DEPT, 

e Walilgan Ava. CHIUBO 





YOUNG NANI LEARN DRAFTING} 



OT4E cl tlK- Tn«it Fr-*iclicnl 
^ iliidy tbJiLy; a.11 

«8»nil4l In moH 
Kri.Tiij'; indiiicieniiablie ul inanr 
wcjpatHjn? and pfnin the se- 
cret WHire£nfulBilvaji«[7im(: 
of na Lesi impartsnee la tlie 
fjinner thati itw meclianlc^ 
There isbuund Ct? Ourne 2Ltiniei 
whefi yau will fe«l the need. Df 
rhfO j^blllcyto “1ny nut'' ume- 
Ehing id aeeiKfitanca with llw 

niLex ELTid CDnvtintLans uaeij in 
the drjiftiivg proJesaion:. 

I[ldlvLdilii1 Studs' 

nuy be aoceeaetuHy en^ia^il 
EH witb file aid af ojr neve 
eolnjTftod c^llitxn of tbe book 



A Practical Course in 

Mechanical Drawing 

By WM. F. WILUUtD 
■rFoT HTefal ^,rn iaitrueEni- in hleelia[i'£il lirawlnf ac 
Arrwvnr IniiiEiive ai TedinoJoBK, ClKaen) 

1*0 nAO»— «UE&iT— IBT anAWINQS — CLOTH COVER 



Price 50 Cents, Postpaid 

Thetclui? b. real needfcTr a. biXik. cf Ehbs kind.: at it 
dineltea eadi pnnhlcnv in the miuil of the tkudeat Iq- 
jiiviDB tine pmdliiralapplijcackin (rf tlutt p-rablcni ta every 
day practH^n ir t 4 nie pnase dE [hewurhl S wpA. It ineeta 
every irOdern PMuir^irn'rvt flni* ix in ndTnoce^ any ethei 
wnrk pn tlie lubjeot. Eii^tlLeiU for U9? If1 Rhi?p -cr-PBOCS-. 
IcPde or hiitb BCbnols. A coraftcit AfoaVrif ireKrfi^yiHin 
Ilf ihr ramfeigf j ijf Ifria few* se*( frtt upon rc^ual. 

OHj#f ^ srtLP' VP#M- dt dlrtCi fw-etmi Ih ptabHittarm 



V 



POPULAR MECHANICS B4M)H PcrT- 

a K.. UtebLriin Ave.^ CUJCAt^O 



J 



irs 




>nB.^dnirH IbB KWl- 

Thc« anr the f k- 

trrmex w}iu:li Bnpark 
plu^ muxf stand In - 
w ■ 11 1 e Fl liitl yoii ^ 
ritvtr give a thouR'lil 
to llieet diingi h?- 
tatirb vour mnlnr [1 ' ' ( 




hampion 



Dependable Spark Plugs 



Out lltineinduus Inltpuf — dnubled thiiii jrear as 

coimpared. wif1t loat— ena.b]£a ua tu eitmiLes 

of enginecTir.^ wfiicl) Imrft production Hould 

rin| wairnnt. 

Xheie eji.tre]ntx ^Ive ^nn lliat depcnclBble airl 

to igtiitlon wliich Ch a.nii pioni alone pTovlde. 

There it a Chumpion eT|>eda I ly -detigned and 

ennitTLieled tn ineel the exact ronn Ltinns Imposed 

by ^'our moior. Yi>ut dealer will tdlyou wlildi 
one it ia and supply your wanle. 

fie *UTE the name Champion is on tfie 

pnaoelaln. 



out of 



5 



4 American made 

g-asollne rnoton 

arr er|uLp ped 

with Chantpiont. The men yvho 
build the big sellers -- Feed, 
OveeUnd, SludctiJtcr, 
and 65 others, specify Cliampioni. 



Champion Priming Plugs 
MakeWinter Starting Easy 



It is nul eiiuu^li. simply to enrich 
your mixture with thedath adjust- 
mentr or even merely Cn prime yout 
eylinHlers, if thr day is Tea My cold. 

Prime ymir plug's. 

Then you have ycuirrich 
'mi'Nfure right at -the :^ni-. 
-Jem prnjat — right Vtherc 
Lhe fir«.t spark can fire ll. 
All-tfi-One Champion 

P " jj i* the pet“Owk lype. 

Ii ia made In various 
sizes to serve efficiently the 
MOTious Blylea and types of mntoni* 

Tke OiampLoii Guarantee 

Cemfrlifi itititfitifios to tiff aar 





CHAMPION SPAKK PLUG COMPANY 

4CI1 AwonElaJe Aveuiifl TOLEDO, OHIO 



TIC T 
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Get into a Pa 3 ring Business 

Here's an opportunity for a real hustler to start in business for himself. Or, 
it's a chance for some live mtjtorcycle dealer to enlarge his present business. 



T3)e retail mtttoro'cle bueitiftiH is a pr&fitabl« line, 
and the local seming rights fni^ Hie Uai'1ay-I>avidnt>n 
are generally' hand to obtain. This is because they 
arc valuable — ask any moconcyde dealer. 

In a big city, n'idely known, ,14 a manufactnriRg 
ceneex. and Eurrounded by rich farming territory, a 
dealer Tvho has been conducting a profitable motor- 
cycle bnslneES is compelled to sell out. 

The conditions which coni[.>e] (his aclion have 
handicapped further npanaion of his buElncas, and 
now forte him to dispose of his Interests. 



Here's a real opportunity to secure a busineRS which 
is paying a profit, and which can be made 
even nv>re profitable lt> a man who Ee not handi- 
capped as this dealer lijis. been. 

Only limited ctipitaL is necessary, but anyone 
interested must fioiuoitstrate nhnt he has enthu- 
siasm, good hu9ine3s ability, and plenty o-f t>u3h 
and energy before we can go into the matter Jn 
detail. 

Write for paitJculaia. AIL correapondence etricHy 
conddcntlal. 



Harley-DavidRon Motor Company, 444 B St., Milwaukee^ Wis. 




PiUKiblv we have not eleRed a fortfrflfl for voiir lown. 
find! daL. 



In a xeJIina eTRajiiiatino llui nIeiiTV, comyOfKXl sa It Id, 
vf I himuajida' of dealers., some dcaJeis arc satisSed ivi±i □[«- 
IkiTi] Lli« protil: Lht:]^ Tnake. 

Each year at :lie njieiiir.it of ihe new Reason we are .coiFipetled 
tn replace some nf the tvacctve nnn. A Dumber ed spSendld 

ofipdAunldes^teofiei'i for cti« rifitit mttr. 







M e<.inilnn ]Kia.In^ iu*. 

MM jMii i f i ll >4^ XJP 

at praiaid Ml apcirv^vJ. nj^lc l«c hn IBo^ 

Mb. 4. Efc UII& ibHit iraf MMf wmMi 

KJitimjt.il 5 mu, IB, Hi«<# vPFit CHy 



DJAVilf?; 



TbeAc^l^lene ElnwT'0>'c.h 

-Torch 



Cart, lef, to bur lli»n 
a snod aeioJine b1«w 

tgr^ KBP Ibu In LMie 

[n dL toLIrraif ke/S lvuriii|£, ihr Hr^irl'O^TDr^ 

■ valili Lbc -rtalLji ahiL uncRiaiaiMi □! e^uMub 
nuim^, prcnrlrlp^ cr^^nirjiM, IrnfnK fuif 

>1 w^n'^ Moi' K^r •e'-f'i In 4l«*Ti i^ihk. 
no-ah:4Diio* -‘Ti^i<-rei>, \j ^4 i^ii handV Eidd 4[ Unti- 
CnUw- c|i Lif5Li> ■■ t fldy-tiidJe- fKL &.Tld- "A'' ^ 

35^ 4Cui»:b tieV. LTkiL wiL^ llicEiialL MR lin J'lrd-C- 
Ltm. *^'MI Dram In K Inch Ecunrl ETd. 4.iu. be 

frw\ Vilib h^iik •uyl hook Mr o3n'>Yri'^nrii in h^Dich 

M'lorefhM-'l^ck. S^lc^C" liW^vikhihc 

laucT iixcKjd Prcil'^^LE^. il rotuiiiiiKlKkil krf l4r|:d"PDrk. 
Iruc u^1n ^ Ji>:h crinJ /otL Sclh £ui CAj^ ill 

^rW^E ytr T/rffiTi*' hfrratnTt •mmi 
.^utu i~dM jYH j’Jt^ Pf£Ti-C^ 7 'ir^it fM i*/£rwMjn. 

nz pREs.T4)-LnE n.. u,.Kie uiuinBilUl 

Castln FkIft Pvdi. upT<|ir. un. FmN, Ewntn 



TIle tstal encvltmeni st F.lad.enLn [ib alt ihe edueativdial 
kDilitiiiLans of the UnLtcii Incatcg amouat^ id no Leu. 
[hail £J;flCCl.0uU. 



THE TEMCO 
LOCK SWITCH 

n«| TiiiLT Fiir4 Avil Ih± jH'iniUTa G-Lidk- 
nnt Llii'ft. V-cru 

Ii4^ fc<nvilii« Lk^rt^lD. Uyllnrl^r JiriHih 
j.<erkMi:cbiiLi vGbh ranlnr tkk 1 ct«t 

kti-LCi-Iu TIiA T«Ii3i:?0 Lb 1tl« ouJ^ liiot 
nfrrxiiiH L 1 1 i n CLi I II L 1 1 1 H .1 1 0 iL 

PRJC£ 33 . 2 H ready to fit 

^Lcklf imAillciJL Cuiruliracl. A>\ 
dfulEr-'OT Kill iLlfrrt ca rcuc.^ l^I |jrA>i. 

1H£ TENCO ilEURIC IfFTnH CfiirJWI 

131 PuiBT PCriBi. ukPPIC., OritO 



TRAPPERS 



WE BUY 
FOR CASH 



And pay highest prices for Coiin, Milth, 
Sklltlkp Pu«hUhi, MUskrAt, and all 
Other FurSf Hitfes and Gln»ie:n^» 

Beet fadilties in Ametli;^, Send for Free 

Fries List and. ShijipiiiK Tagv HtuoBkuBdwBL 

HKilt run HHPliNT. Denf. iit. tl. LbdIi. Hb. 



WOULD YOU 

sIiDir tliia. staridiini l>i^ 4 S lii:r 

ftllly vbubla tjpewriter Cnii jeur Irienai 
ikhd l4t ttii'in il ■xeali 

>nr 4Hber f 100 trpwrriler, iC hv 
,ti'iln| 7 Ihiu umL ■rendr.Tinj;' iyth,cr imaJt 
aiustaince, 

to kei.Ei .Bn r<niF SPTD? Ttien bypoatcajd! 
DT letter to ue uiinvV MirliMiM™ 

WOO&STOCK TVPEWHrTEH CO., hfl. [t WL C 1 » 1 rJ>«b, HL 
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•rwi rl-^4*^ I ^4- d l d C^pd S eca rj •rdfB 



Make Added Profits 
by This Process 

Msnulacturcm of metal fuTnicuTt, eacba. i^Ln- 
do^ ButomoHElt paibi Bie^l tarkii^ builirn, 

machine tnnlsj taijTidr^' equipment, tuipicil 

I ap]»atatuM and maciy nllinT pnM|iiel!< 'have- simpli- 
fied CieKliiErii^tLdh ai'iii utefEsiir^t eihcicnry p.nd 
. profit thiougli osy-atEiykcie weJding. 
j ^ Ici anme liiLcs It entirely ditplsccd the 
' rivet, reauhiiig: in. Iti^h^r (quality at ]«B «Mt. 

( Diy- Acetylene vvelding makca added pnufica 

I passible fai ynti, hy pii>vidipp the beat, 
a.nd cheapest inethnd H>f metnl jo-jnSngi 
The osy-acelylenc ptocest Ja imt liinitrd to 
production wiort. It often tnore lliin pays fnr 
all need eel equipment in time saved Oil repairs 
by repairintj a slnjrlr piece of hrijken or ivom 
equipment., preventiniif tie'ups in pn>i.liieticm, 
delay? and expenaeaf repkeentant. 

rt«a«F''¥ (quiprwm li iuc eip™ii?t. Vi-c lunriii ii-jv- 
LfT^^ •app-ii^'il>ii HiluiBa I?!] : Loclyknc 

^lullliinjil -^uU. AiJii|ful:kp Inr c<i|iinu 

w^h Lbc h^cMri ob ipcrvil dpTflnc ?^TCAP1P9' TTltlnidun 
Icateudlvni tn- linnlihnt lo <Vi"rp i|Mt C>1 ClK ^aL-^ 
JLIIb eulfri. "W 4 vllL E|4Jt yiFir ilrcrulua^ [err il jwj 8alrc. 




EiipJo^ Ihv-Ti-fl-f.llB l^rKjTirt Acptf^n^ Im^r^irailr 
cmrtDdo e= 0 If r»«iaW^ CFirn^en— ^aclPWl bV 1 .hf 

Sm-riiTf. V«*f1 .ij ICiT^irtVrnlV « ClVfcki* «d «¥BflV. 

* bpK inhtilwLl^ mJ deprrckiiM ■>! iTi.’ihiriK 

■rrurGi- rb ■:^l:iMrH4iitrjl>:>i>d< Ferktr}r4l|-‘4d1,cf^-!Mi| 

Ud gLinSbl — Lrllcr vrUl And ih ulbt^ycx 10 

i A Profitable Business of Y our Own 

EnlcTTirtun^ min InrOidEj; Inr □■‘w anil hlchl^^ □nonlaW* 

■JiruLH inw^iFriifBlw ■^nnrltpltal eftXtrlunlTki Iji iiolnp Cia;^‘-A«iV'- 
r«T4iJ' PWk EoE OlfirrSi 

TiiB |nulfc4r> iii#B fco' O’ETiAn^tj'knf 

iMldlnj la raurjhapE w||| MrpriK’ jri>lli 

VV«#i# life fdir «*Sln44«Vfi|lp >flUi «fi Bur ^bBl£ u>f 
>Ou icu ciiiolcmpJfelJnx. Oasr- 
A |r hna d IHsmlEiTCr ibuinsAJublj llLutfxdE#id, 
ica1 trcQ, 

Tbe Pre*t-0-Lite Co.j Inc. 

W-cclA'j iBTFnL idfekm nr iJtuidT«d AiOitjlir* 

-Hb DT«I Wi : All lalguffllT. Mi 

dhliB : ■ffTtHMi Qvl*rt| 

■xBMart+b.ppdCIWgJBB Pk4^li- 







A Six~ Pound Typewriter 
for Your Own Use 

Some pcioplB are jiidgsd by tb«ir 
appearance aad. atbaiE by tb^ 
lettera theiy ’RTlte. 

Yciur laLter. peraoaal or bueiaesa, 
Bhauld be neat locklaK and les' 
Ibly written to louke bb £ood un 
linpraBBion aa you would liko lb 
luuke perEuaally. 

■\Vbuiievtr yen have any writing 

to doj u&u a 



Folding^ Typewriter 

At. hnmn, In 11ie tifflrr. ar wlieii 
travel yiMl 1*UI mm n n Jircit atU In 
rnnrtucldcp ^'oilt eorn'tii^iUIeiJL'e, liCrlilElb' 
r-npoTts or jminasrrliits. 

3J|.fiF aroarrimirn Pniis !ha.TC oaaLniinl 
Ibelr mle^iiieii vLlli Oilfiiiiu;!.. ]s>w..iii- 
per rnencisiK'intlcnt!; tlixDTiphout i]ic vruiLd 
uh; CnHiiMa. Over cm, min p^Hipic jn 
rxrlovs vaendons m ejilJmaLiatLii oiA'iL-- 
eft af Ci>T'Ji'iiia, 

Toll, loti, aJnivlil ™ii A Conmn — nan it 
In. tbn oMrr, at hninr. or tolcc li TiiLti 
yno wliiii yuU, travel. WalfliB nntj' n 
t'osi? ooJ}' ttU.lKi. 

Not« the»« modern fenturo 

TlJlbt'ii viMEna. tift.ealar TlhlKm. 
iiiiiieT:U.| tiolHanl, L4 i-^ Bju^rt. 

Eluunlmiin drrnUie wrl"|ze 

hi^uA, iiiHlitiiWfll iTP# eulUr. btU 
lyniin^i' I-MI31IV. ftjr iil 

lenpitfei. 

Send for tbis Mevv Book 

IL ooDlilni Ik* iitriiCK ^t tiuailrrdi of 
jlriiii iuii IndlvIdaulF *tto »ni iimii' uh- 
Jiif Cinau. li ttijn:d vMiJC Uil.i ms- 
rhinii dm— not TTli»t ne elftSwi li *IE1 
dc^ .Hi Ihe II.IIIII lErne a:d[ for L'l.ljJnjsK' 

Ht, 

Corona. Typeu'riier Co., Inc. 

G-TviiDn, IN. Y . 

New VnvLi Ul W«»t Street 

Clkicai^; 13 &tt. Lb Sb 11 « Stmit 
A^mntict in dJJ'prdnCT'jHilcitiea 



You 
should 
own a 
Corona 



Ptt'tiwj J/ejtirvrt P<yp\tlsr JJetltffiultrf 
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Shave Yourself" 



Until run have tncfl n hALfHONt.'' an 

enthusiastit; girfir. lie L'tintliiaes : " Kirfit monthB 
nj;ci, alii'f 3/fAr9i>/ (□rture fiDm 
tbfii3 laifjrii a friflTKl hrflugtn rncfl ^BALIHOH^" 

and -asked me tci cry 
i:. I Jiivcw ro worfl 
uhannfninB ra' 
aara than a ■farmer 
■Wi^bld flmiina 

4Jbt a miit cC datbeL 
My attempt S-AtiJiar^ 

weiE SUDCESS' 
ful fmm the lirRt jind 
BhBV|llj{ liaa iHBn a 

pleasure ever nince, 1 
bBvenPt l>een afiived 
a. barber duTiaR 

thi* ncT»d; I lifive 

at least {I'D.QO 
inintiaEron sharperi- 
inxand sevnalliinea 
that amaunt iu rime 
arvi tfmptr / X-pSuMJ 
IliBC [hmfl aminsiler 
ef the sitiLfllim; I have a perfecrly utiidaclQrv 
'vJien I Traill il and rw 7T-tr.iT fri-v7i4''flr,ir iirstfit f\aVt a jfroypir- 
rajurrlhao L I have used bulottc rrzDfBincE jietttrvg cbc 

“BALIHONE” 

ThLibitbr Itim eEMliDingrel: catEandciiJituTiiliili h nailriHlii 
alecharanr IlkecluFiurer. Pr*v# H rMetrif. irdL-nni-iFfiiiH, 

ywriuiriiiv^ i'li(ar[iil]:i riiFuriiUd. Ml-wl iitiiiCTi^irlH.-)^ fixr !E.J{A's 
H-ITL Eip PALluir, fluii cir VrjHail. 'Na HnxHITiE nalHt i-nm- 
ivlLliinL II 'll ■U-IHDWE/'' .tpnll-ffi *P Mijr 

aiBil. N-tvtir bisdn, miqi.i'ftl Jnitlniinenli. caller^', 

■r*iQ«ir iTir 

^QETdT fivr ayejitf utajtEed. Artructiae eoijiamrtiiiin 




d lleoie ojiii 

biLtiiii 



$ 1.00 



PyletieraiLFT^lrnini^i 
JJcildvr, 9 Ur 



ULEV ftE$iLKKr mni MIC tuior «.| wimettEf lia. 




[runt bDvo rnu ti>ii<- ht« nail Ip 
ar^EH.1i]i>. thie Fieir M|.oDrie iIuliIkt 
rrilL lllpt'rl) Ih THlTl'tfi iRllEi Tij Lbe ikaa. bhllbllA eiltlBllL 
■ I lp> SEtTBOielr anoiliiThiil' li\ hITlijUi llwll k'l tii iitiiTiWI p.rlJt 
iDir|ilu-I, Inii^ llTeB. IwI-Af. Tuntiireil Iinr'iin rl-«™ wita iH. 
i;twiu.n-, ulldOA IjlDiid eSKULltiaB DBd. litOtlMM HiAii.>- edbu, 

New Scratal Fad Naedt No- Le-g Strap 

^Hr II '"iFi nxJ FpxL'iIi ImiIiIh li.Yitla prrFnvLlji v^Ehu'Xt 

FtMp betweea Ir-p In ft nmt nf J-li r.Hi:iHi. 

p A n pppp unvAkriin Hnn-nHi'. Hiihl>eT Thmi ]f*1 [I'hE'dl 
Ijjj Dtwlui^]^ jrcii '□pou rr«|D^(, 

A|b* bin'kjpfc '“^1 i«lp ja Tnj^q VVpuni." le'h Lull ^nvB>, 

TII^ AKEOFf TRUS3 Peji^T 1 1£, AKRON, OHIO 




AUTOMATIC CARD PRINTING tS 

AlVEIt-LA^TIlfG^LY GOOBPJiYtNG lUSIN^SS EVUVWUERE 

/ min in but rat mi ufKpt ir pm tirrp«Miir Enr-FIEHiP IHMirit fftiJ 
rE.B.rEUEftSmitl«U.HtMilucruiI±i 343 iti^tHlUfrp m. 



U. S. “Chain Tread” 
Motorcycle Tire 

All Ihe'SlriT-rtili "( 'ib; ■"Chulti Trytii" Abl'im'jljiilc Tire. 

UNITED STATES TIRE CO.i New Yorlc City 



You like to go 

HUNTING 
FISHING 
TRAPPING 

I htr 4 Urc 1 }' }'UU Wtll rnjny |he 
Netiupi.|. Spo-rLfman Ma^'pxine 
vilth I IS 100 T]cbl,v LIlualraled 

^iiei, F:i.ll (n mrrifliwiTr wirh IriKEtKlriE 
■ InHra i^nS v*lv.e.Vir ItiMsi.llun. .IiruH 
£.bhi, £^hant, licklPi ramp-fUfrliM — lb< 
fiE^r ni icrMD E^D lor lllh j^iEnc, Ib4! 
h Chuud-aiif ini cmi: TB^DBlilr Hirw In'*' 
hir-ie rci 3iMvriimfEi T&e- Natiooiil 
SptrliinAn like Bi>lr: 

in ihi; wihJ^ vhrrr ibpuEjTjli c4 ^nfil 
CtrlE^fVl f.ilbH' biiGr i. 
monlb i.nd i^;?i e| p^lrrinf 
Turrri bhoul Ehelr cn- 
l^r^l■:llceb wiEh EBi'lidnK^ 

ii^:€ hnd A.M Ehli 

['r:f ] Sd B cDM/- 

Specif] Offer 

TVe will *c rJ i-, 

Free ef -[:i-iM.rpiiti 
r>nc i?r fiijF liiudiorrid' 
Diai^u Cii Id WiKb Jiihiil 
II ; . fi; 9’Swirn “ i^h Scil 
E-'i'DA kiiktr ind 

Ui>]d dialed bii€k|B nc 
rc-cclpc orlL.iiKi i. 
^TBr^E I ji iboh Eii I hr 

!)^H.tipnnl^pnTE».mrLn, IlfriE"^ 
ivEiliE \QU %c\ Tor 3rDnr 

K’mImTmI Al pCi h. |l .Hi; Wi.tih . 7»lli*, 

Tt->1 L'Afji .f.t. ,>3,^11 U.ijiaI r>jr I'll OSL r Mir i==::v> lAfri K 

HAUOIUL SPABISESO. m Ctlundtu Armue, BnJlpn. Nm, 





WAME. 





YOUR CREDIT IS GOOD — BUT— 

rOU CAN SAVE MOftE THAN ONE-HALF BY pAYtNO CASH 

THAI Uf U V *n llria ut nt HANI>SOMI GUARA NTCED JEWEtRV 

ExpLalra Tl 11 | rue when yed tehebt ftlilAllUHti Itlef-f-l K.-OO an ip#Bdl4| 

TWre KAF4MOMC SET OF irWELAr tJpFMliTa fi*r TMt r-&LL&W(M0, ABTICJJSc— 

*'AT|JH, — Ji'.'l rF*iH;h thKbir tbain LIikb Iifb cmL plrt": Ji ki. AfriU 

oE mrrtirFJWi ‘■riir. Si^'-liilM ipRilHv^rl atp* iilii* 



' ATCH,— *?'.'l rFWjhthKbirOHi Lhi^s Nfr cmL pkf~ '!■*«- .;.r Jfl kT- ir*^.-kl 
vWM Mu uutrBJil?n lur L 4 Tftn oE nrrljrFJ^>j^ atp* 

^lAAiianfln ■’■M -M- (III iBiLAvrahuIr nHiiaij ^g *r"' bi^l irn, iMhlnr 

VAUE i 1 iAE JlTbI rhiUiUNi UPM. pMlp rn^b' 4 ^ |ur^riuiKa/k bi mfiiIe nub‘n|iriiiiliA. l/lwi- 
iiAnt hu ] mIaiv;aI J£AKj' 1 h id m** LiWH* cnrceVD, idjuibu bajHui^riB.tJid 



_ piHri Arjj h id mr> bWH* CnrCeYb, ul|u 

I m^hkirriMl ifrfr<nd Tmt ffii^ iimjb. Vhj ttIII flrvi Ibli ' 

I inntahi widwii i&Li BiBumuc. b}T Bafrxnu lut ombm ml i 

UiYirr^cl Bi A j'jmxq. 

Cliitpf :— A TRV iLrllib md papaltr prilcra, i^'iAflV IMJp 4f ii'>KI ^V'll *k>l iflsE* 
BflLvFfl Ivr Ltn Trnrn ei mbaiHiH wbit. 

^.KVIFE.:— CIkji: tBIU-r. pI^Ip..*: .mb'hP krffrt>l*W Vtifr'i- Edd kitMl J 

plriifcf prinipji vpM iIhiII BiJev. I 

a Ks/h mL N ^ s urts liBBd }bvpI ru». ] 

■ b ili^ul— IL qlll Fi^ rtfivuHT Ub mnjT Hu qiulibn iir sacb utJek Si IhLi hE 
J*i^utjy. Tf jnaa btb Id n^el of thLj h*^prBlT 7 , Ie nlll p«f pwi 4* nn Id Ud bteiJe nd mall ic at 
«nM u yn «MI arc bi 4in wii- €«nL IT LIib dt'BB mL nwcL h'nr j^f 9 dir&n«gJa. T« 

------ iMiB BiHB V R%kJ 4 fiSdrii MFwy di^_ Thki biL nf ^vilrr raJni bb I.CHRi Inu xxft. 



ALL FOR 



WHY NaT OOUBLE tH£ VALVE OF YOVH CHRIS TWA S ATOIVCrY 



BARCLAY WATCH MANUFACTURERS 



HEW YORK 

nd ma b JLuclLy Jmh 7 Srt hi BpproYd. If ta ^vlrviYrTt IE oaoM up ba 74 iir i'IeeiIii ip I bib ] wH utHpl IE 
pwj |US Mt ilwfr tS dillriivT. L un bcA In b* pit in tn^ npeoM nr oUlBulon if Lh# Jimb^ in iMuElatoclm?. 



C(TT. 

STdlHttUWIHILEIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIEIIIIIIIIIIIIIIIIIIIIIIIIIIIIMlUlimiUlllllllllllllllllllllllll 



..eceuFAneN.. a 

.........ETATE...., I 

UIi111UIII|I!IIII|||||||I|||||||HBUIIIII|IIIIIIIIIIUUUIIII1IIIIIUIIIiIIIIIIIIIIIII|£ 







PQFULAlf mechanics ADVEHTISlKG SEcTtOH 



IS3 



OXY-ACETYLENE 



OOtY-ArETVLENE 

WELDING 

AMDCLTTING 

swingle: 



WELDING 

AND 

CUTTING 

including the Opur- 
ntion and Cure of 
Acetylene Generat- 
ing Pliinta and the 
Oxygen IVcTceas fi>r 
Removal a{ Carl>on 

C. F. BWINGLC,K. £. 

2CX? 7€ 

frit I in ?LY PtH Jzii Sizji 
in Ciiylii, $J JM} 

F^ll LtwfJwf — R^iiui Cflrprerf — 

Stsmpied uj- $1-50 

Mere lb il brend new prtttiCaj lipJciielion bnnk fin the 
jjiethuds dI weldlnjf and rutting tt}' ll>.<: evv-M^^'l;Y 

pm^iiat, Thf Ilurtecn CtiaCit??!: CD^-er tht fnllu-wtriK 

EcnErji] Subjeeta: 

— hY i-itti iin — O^ipi'ii Anvl — .hr 

■1m I'u nIini.'l.lriiL lInC 'll'EiE = Oij -A- oA,^ IltIi' Ti'n'lir-: 

<l^nT*irt|ir 1 icii?f I>r Vi>|iHn|E 'i'llK-liLH • [DfiCiilJiil 'iiic.^ 

— I'rth^fw Ing hn»1 \n6CbI I ti# il m :<lrfll hb; 1 ih-HjiI I^- 

»lon — Al^-Cfcl ^S*i|l'!lli>c ]'r.w^lru - Wiy-A'.fiJ-J-jm' IJii"iliiil — 
Ox> ui-'^ LliirLHMi ICubiiithI = 9 iiiN^i-. 

4 idE pM.t(Ml 4 [ r 4 C« 4 ||it vf pr 4 ci by 

POPULAR MECHANICS BOOH DEPT. 

« N^MIcihlaAn 4n., CHic&CQ 



LITHOGRAPHIC MODELS 




of the followine: Mallet Campound Laeamn- 
tive — Atlantic l^pe Locomotive — AntoniobLIe 
— Steamship — Steam Engine — Steam Turbine 
—Dynamo — Gas Engine — AS^trElesa TeleSfapSi. 

As slinvni in tlK iQniitTiitjDii these nuldds 
are like ndl^nwtrfl chart ot 1br hiimnn 
tKHty, d]i_d Ojleii. by means i>J ^ OC 

flaps 'which, shnw everr '^rl □£ Che ma- 
clunr (rf Fitiidy, linch pare 

iB DUint^red and Che name niven. 1 hey 
are innenlausJy made., accurate aaid 
Bhffw every ffetiil : rduH.iati«i*l ?mfl 
'worth Enany Limes tbunr oast. 

Price SO Cents EscK 



IN 

COLORS 



V Size 
10x14 
INCHES 



«r tnr ccr^rtfl »| vf rJitt Jn4|nls» phmald 



Popular Mflchsnlcsi Book Dept. 

« H. Mtofiluan Awe., CHICACO 




AMERICAN 
SELF WINDING 
ELECTRIC CLOCK 

Vaa Never Have fd Wind It ^ 

Dependa bte^ Accy rate^ Key-Less 

Clock of Beautiful Appearance 

Lat^t MahcifiSi^y Niftntc;] Style, 13 inchca 
hwide, 10 inches htgli, with S-inCh silvcrctl 
etched dial. gELt aash and cccivex glans. Self 
Winding Electric "Workfi,'' run by 3 standar-d 
'dry for a y^r- Ich 114 tCLunithitp Now 

cells easily inctaJlcd in the clock according to 
simple im^truclicns with each duck. * f ^ 
This number Zi, oumpletc and Tcady tn run ^ -t “ 



I 




Another yeiy uttritCtivo 
seJ f winding declc i^ * — 
this number 15 at 

It is 13 inche* wide and 
13 inches high, and you 
have your choice of 
golden oak, ddrk oak, 
or early English ftnEshes. 




{]“ bUlL 
aki“ irii,, 
1]%’^ iitiinp 



The Self Winding Works 

used in our clocks can be pur- 
chased alone, without^, 
haiierios or dial, fop only »P4 
You can use them fur Cxperi- 
meiiDl porpftsi?s fir id replace 
old-style key- wound 'vnrorka. 

Remeitiheff Kotr 

f<? Wt¥r4 Them**" 



Amcricatt Self Windiui' Clock Co. 

D«pi- P 

1^6 Weit Lake Street, CHICAGO 
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Underwoo 

T ype writers 

RENTED 



All -kII cimipLHd}' rebuilt 

— rebuilt Ln. «jf own Fatlory risidJ/ 

re:it4j(l tiv HfKperta before, Llie)' ui'o nbippcH^. Ttii« 
IhaTimj^nesi bi rebuildmjf end mAk^ It 

pcifAjbi^ f^r 11^ j[UjjriuiEjee mir NufaiJL IfudeT- 

wood for 5 yeara. 



or Sold at Half Regular Price 
Easy Payments — No Interest 

Rent a Nubilt Underwood — -Buy it at 
half regular price on easy terms later _if you 
decide to keep it Rent yon liave paid will 
be applied on Purchase price. Liberal dis^ 
count for cash. 

Give a Nubilt Underwood 
for Christmas 

This is the year for practical gifts— make 
someone happy with a Nubilt Underwood. 

Our mcLbiod of tehuilding typewritera ia thorough 
and TKpcrt. Every machine leaves our factcuy Ihcr- 
uuffhly Rebuilt — not merely overhauled. New Type, 
New Ke^j, New Flateh. (rollcrjj N-ew Rlbbarv, New 
W<ar 1 cing Farit, Fremrte Newly Enamel^, Nawl^ 
Ni^elcdn Newly ButLt Tbroushput, ^ £(» 

thoroughly that it difTicult (o UU which factory the 
machine came frotn, — oumor the manufacturer^ — and 
You !^ve More Than Half. Oct a Nubllt Undcrwood 



On lO Days Free Trial 



and cthivince ynurj^U that here at la^t is a 
machine that completely hils your want, if fur 
any rcaaon you arc disappointed, if von do tlOC 
think it is nsgood as any Jiundrerl [loLlat machine 
yon ever i&vf sshi]> it hfick at our e^peftse, 

Guarantec’d for 5 Years 

liVft jru.arnntec mjr Nulnlt UndernDctd fur 5 yenTS- 
wimnB* all itnperfwlioBa in wurkmiuiishiri ^rul miasrlBla, 

!■■■■ feaaia« fefeBfeftCdd«*feaBaii« »»■■■««■■ 

TYPEWRITER EMPORIUM, Ctii>:n.n-> 

Wild me viji.ii- T4f^i Mr.^lri I-ist Ni>, T^ll 
al] ^bcnit j'cijr Nubill: UiiderLTijix] Ttlfe 

j>3ilcc!; m± Lender no DblSgatiHi Ig 'buy\ 



I ■ 



i4 . 



7~fl4FJI . . I. ■ . I. ■ d ■ ■ j 



Book of Instructions FREE 
Staodard -Visible Writing 

Standard Blie, aflod^rd keyhrssrd, ajitid^rd In evciy 
pntxicaLn] — An UiideiwiXid Siaridard Typr^wriier at lun-a 
tijif. Writir^R viiible at oil Einies. Fiar S3 ycairS' we 
liave twcn r^bnUdinjt x-nd. nriliinR rdnndani typEwiilerA. 
Ou» bi the \Atsiyt eiid nldcat busine^a of lUJfJnd In i 1 ie 
wnrlil. We have soilrt im^re than IDD.OM muchines ef all 
kiiuw'it irfakea. 

btefiire buj'iruE any typewriter InveaiLgate oar ■*tmder- 
fu1 effer. Get all the facti. SuteLy if we nan save you 
mi^rctlnati h?, 1 f van want lu finow all about ub. 

Send Coupon for All the Facts 

Get a rdf today. While the tbc^j;ht Ls toipmcsil: bi Four 
olind wall t*e tuupoffi tor compldf Inttwniidon. Send 
liKT itarifaiii LLtt Nn. 49. 

All Other Makes 

. _ [(BclilJnETUnB, Uliveni, Smith- 
l^ritEfoT infoTTnaiiDii pntht^ k|tid 



the same bSa oavin. 

PfEmien; and. k» Forth, 
you WflHt. 



TYPEWRITER EMPORIUM, CHICAGO 
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—5 c^l 

lecp.-s^iir 
TTAJ^CT. r-« t'i.'rr 
ili;n lun^rrn 



•..XI. 

r.'lhiSlfcc Jri i 4 ld=r:!‘. 



SUPERBOn 

MAHUFUTllRlhfi 

JH4 SkehiiiI St, 

AHK &IID.DR, HICHKUN 





3HS 'mis DO LLA R AWL FOR 
,tH/nnc 






wjunX'D 






jllA 

HOriEL 

S5“L5.xns^££i 



Put Pemn '*No GlAre&'^ 

On Your Ci.r'K HeActli(thtfl 

nil -sUncrE Imi Jirlil-<^UE)c'] 4^-4111^1 
hms'i |rrv, pa^rful li[lif m 1*c-''hllr4-trf 
liiii CCupro.' ivurlq, vlih CDBip-KfE uTe^j. 
DTiriamil^J Pvkll>^•l^ nHirLili. Hlimfc ‘nl 
Imi^m liaVi MlUlDcfii-'i' — mirkr&x— 1 » 

LulLuolOcXrYcrGi tiher El- u^> 

,» « p 4 ^- 14 R aI PM- ALftar IlualKr'i 7r Cltup 
iir iHiL jR^iwki- Kc?Ti In- 

jVImai^iJBH. ImJm a* F«rna 

PE^AIN MFC. CG .. DiimiJt, Mich. 



Water nva.iv PORTO 





I']] preppy the freiEtitoti an. 
Adkr pi Bno to ytjur homii tiS 
pruve t£> yoa that mjii' Oih;- 
braU-i:! Adler PianQ la jllat the 
J’ftu watiL I invitu yov to 
usm; and plas^ nn any Adler Plan* you select 
from my Piano EcDk^ in your own heme one 
month at my Esipenat— 1 Wftut you to test 
aiwl compare it La any way y W like, 1 pr^'pny 
the freijrht ami thero’a not a cent for you to 
pay in uilvanc*; — no deposit — no obiiigration to 
purchase it. If after 30 day* you. are wilJiuK 

li^rc li li'H Lt, rcL-uiT] it 1o hie, tiF'il- i wUL piy; rvLurn 
fioilit chacBtwf iniJ cwca- you nutliiinf. 



My Rock Bottom Factory Price 

Lowest Ever Mad« on Such Quality 

My-rirfert-trt-V^i'u.MltinBrpla'n. B*TeF I'niil fViiffl tlal.(H> 
tD yiKi kiib]> dii^ bda profit* of Hsrei'ii imil 

uiiilrikittuii TiR'h.t in youryT*'ii [n'n‘k(it. Whcr you havu 
dscki™ 0? tw:|'i the Inj-truuicjit, j-uia iriy hu-j- F»f.li If y mi 
with; iti* qu c)iv:Lx:i4r, hiioa-otcf, aad 1 ojiiqiiieu iui(.iAli>iJ 

tu JiiLvir yiW 




Open a Charge Account with Me 

' — Mo Culloctoro — No Interest tD Pey 



D«ry 






HOI 



b*rr 



riH 



aoa 



Qoa 



MKw 



ru>n v I 



Tliiii nvatej it rctil ea&r l OM tio hu™ fi-wixt muaH 
in your licwn" it lihcc. CrDcid music will i.lii- irwire tji- k*i5p 
your nmily nt bume ciKF'iltiiF tiuh anythiPE'cluel csn 
think of. Veu: can tnVo f-nmi ^ t> B ycBM to pay and 
nrnlie piFi'oinitS W you u'lll nevtr Pwl thi.m sjid 

by my adictly «iip- 
fldAnviaJ plan af 
dtitilinr,. nolHtdy bitt 
you unti me will 
Kill'll yi;iu dhln't pay 
c II u b tinhgu vou 

tjcIL And rcmcni' 
Iwr, I prapay dm 

ir ctK'ti K iP 
atSSlAin, 

2S-Year 
Guarantee 

Biftnent, Anil 

TtraD^vpb mjflrtn- 
t«c rvET mBjde. uud 
ii backed by the 
Adlar liuijhitid mid 

ruHiurccB tjf ifT 4 T 




FREE Hy Bi||'r hflpespniply 



PIANO BOOK 



luatratd-d 

Coi 3 |H.in <iF poatn] brinya nijr bi«. hajui^iniily ULii*.- 
Iratcil Fiupo jiiijV AJiil faljci^ iRost canymieitb Fiuno 
Bijyiii.jf Ptoposidnn tvrr lnAsnil of, 

crmis LAQun, Pras., Adler MMDFA&Tuiuits ta. 

W*at CfHtdrtUt Slnat LOUtfiVIULE, Kv. 



Mail Coupon NOW 



OVRPS t- ADUER, 

AMt MaMPKlWlnt OMipaitf 

HDMH n.ivnuil SI,, PubUtUPl kj. 

WLtbauL ublLfiatinK' irui in uu^ 
WH>'. rilASAA MTllk yOlIT T'kBElP I 
And SpeciflE PuccItnEC Flan:.. 






NarevB 



Addf Pa.3 ... ... ..■ 







POPULAR MECHANICS ADVEHTISINC SECTIQ-M 
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Mu£>ical hi^tori^ wjijj matlc a sliiori: time ago at Orange, Ncw'^ Jersey, 

At the laboratories of the New Edison Diamond Disc Phonograph, 3 00 
phonograph experts were witnesses to an epoch-ma hi ng experiment. 






When the test was done, the entire gathering agreed as one — a 
modern miracle had been pqrfufmed licfore their eyes! 



Three factors prcdciminatcd. 

Alice Verlct, tile famous Belgian pnitia 
doni\a, li'liom European musical critics 
have halted as the NeivQueeti of Son-jr.“ 

The Nccv Edison Diaiiiotid Disc Phono- 

p ijraph. 

And 'ITiomas A, Etti^on. flc atone knew 
I of the rcvcLnCion to comc^ oi the human 
voice wi[h all i[s mn^e^ its si^ectness, it.; 
mellowness, its symfjathjr and pathos com- 
ing from tJie liistrument he llaJ creiitciL 

MissVerleC firoDJ beside tlic New Edison 
Diamond Di>ic PhunoErruph. \Ir. Edison 
Eat tvlth IiIh head bowed upon his hand. 

There camo the dear notes of [he 
beautiful sonc, Caro Nome,^* from 
Rlcoletto, 



‘Which was Eiajdnir, ph^imgraph or The 

Cnulcl HOC Only clu eye could 

discern chat Mica Veitel's J]ps vrere not inovln^. 
The Ediion Diamorid Hisc was a-ing-in^ alare, 
TTifil — a. volume — hut tnfy a fttsiet 

voluire — Misa Verlct joLacd her volte with tha 
Aiu|£in|f of the Ediaon l>kmond Disc. 

Two voicea— exfictlr the pame two — wcic 3in|r- 
]iT? tftftcther, No one a^nong tlie 3(K1 eoutd 
tell, wlilrh was the tuoie clur or diaLiocc, or 
iiiore lull of feeJirg. 

The Bon^ volume drcreaiKd. The ear htaid 
hut ooe V^ioc, The eye must tetL a^in. flUu 
Vtrixt'i iipi^\^j«¥s in&^'iag. It waa she who waa 
aiogin^L 

Fbcm were Jit up with mirprise'-'evni with 

amairntent — a nipclern mjiaelif wa.1 happrnlng' 
jual bcEutC []iCin. 

Tlie phonograph and the lady contlruied theLr 
fluet {hf eiidr Knthuriiasm, aLuuuC Lm^ 
boLiDdcd, ran through the audienocr 




/'ofiNidr ITcehaiifce 



POPULAR MECHANICS ADVEKTlSfNC SECTION 
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Quickly these itien resJizctl that there had been Eh^cn to the world a htw' ins^tnjinent whicll 
yeaxii of endeavor had made so complete that c^'en xterfeet" failed as a descriptive word. 



They could not describe the tone of the New Edison. It was not enoufh to call it 
^humarii^ Jife-like^ natural/’ No more could they descrihe a beautiful rose .as ’*tfue to 
nature.’^ This New Edison VT'as aaSfire itsiif. It u'dx the artist in all hut Form. 



The Edison has no tone of its own. It is a perfect vehicle for the re-creation of the 
artist's voice — or insirumenL 





Diamond Disc 



a* S*^*4Uf in 
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The rca.soTis for the absolute jverfection 
of the Diamond Disc Phonograph are 
manifold. The music passes through a 
real diamond, traversinE a record so hard 
thiit human hands Cannot break it. Edison 
records have heen played 6,0fl(j times^ 
with the same sweetness and fidelity 
front the last rendition as from the first. 
Edison records are thicker than any ever 
made before^ 

By Mo Edison's venLcaJ lyatrin of reeordirf', 
u^ only by him (as ag.ajin«t the lAteral tyitem), 



then e»n he no wpir on the rstarcL The re- 
CDTiJeT inLLlcex a pdELiIleJ 141 h whicK the SM^oncbl 
ttjrfsee of Uie diiiinoiid ttyJus mereLy^ajxj 

Tlw srnciuiJi ihartiond point lu pns^in^ over ikc 
record is a« an automobile rnnnirg eiver a hill 
and then, into a ■vallcyr There i* ii« mare wear 
on the top of tlie Mil tluiu at tfie buicoiit of 
the vjJley^ Tliia 3$ in eeLiua-dittlnccioR to the 
ld.Tfitel tynein of lecordin^, ^hicli is as a tnist.. 
ing river always wearing Away rt5 bnaka. 

Edlaoti dealer* everywhere are ready (o give you 
n (JemnnxtTa.tLnn thn hcft I^iLLOH^ncl iDisCr 
Alt. to iecc the Diamond Di*o Plioiio- 
fxa]dt| whidi is the ofUcis] lithonMiiry lavdeL 




Spesjaf ^.yjtjasv Chnjtnsnj Cvjittrtj art iejjrjf jrvrtt etjttytxihett hy Dtaieri-, 

J'tiw uL-iVf ic DTiJir inj aiififaiinn if jfu aji in Aa'it ytutr f Sprite refprJt piayf4j9r 
jvj'jv. Mail ftp fosr htsr a ilhrh^mar C^tfri tariy^ 'itnWJ 

prijtr, i\rrsngsmttiU fAif fP hs<Vf a dtmamtraian in your itvrf k&ntt. 

Or, unn't* ue /or a catai^g of neonIt (md Diamond Pi*c Phonographu 



THOMAS A, EDISON, Inc. Dept 1199 , Orange^ New Jemy 
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Weavers of Speech 



Up on the magic [ooms of the Bell 
System t tens of millions of telephone 
messages are daily woven into a mar- 
velous fabric, representing the count- 
less activities of a busy people. 

Day and night, invisible hands shift 
the shuttles to and fro^ weaving the 
thoughts of men and women into a 
pattern which» if it could be seen as a 
tapestry, would tell a dramatic story 
of our business and social life. 

In its warp and woof would mingle 
success and failure, triumph and trag- 
edy, joy and sorrow, sentiment and 
flhop-talk, heart emotions and milKon- 
dollar deals. 

The weavers ate the 70,000 Bell op- 
erators, Out of sight of the subscribers. 



these weavers of speech sit silently at 
the switchboards, swiftly and skillfully 
interlacing the cords which guide the 
human voice over the countiy in all 
directions, 

Whether a man wants his neighbor 
in town, or some one in a far-away 
state; whether the cal Is come one or ten 
a minute, the work of the operators is 
ever the same — making direct, instant 
communication everywhere possible 

This is Bell Service. Not only is k 
necessary to provide the facilities for 
the weaving of speech^ but these facil- 
ities must be vitalized with the skill 
and intelligence which, in the Bell 
Systemt have made Universal Service 
the privilege of the millions. 



American Telephone and Telegraph Compaky 
And Associated Companies 

One Policy One System Universal Service 

nta/re J^ojurfur JleicA'irHcf 
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Sensational Bargains! 

Think whaJ fhjs offer men ns to youJ First we want id make it as entpliutie 
ax we pMEli^Ly can that CVCT dinmojid we 
offer is jJ.iiarantEed nhsulvta-ly l4h he a JS/[|£ 

H^iVe, jPrr/ect Cut Gcituinc dafntrtid. 

Beeandly, our price, per carat is Far less 
ihj[iPilL«ra ask For diampods of inferior 

iQualldr. ficwaci: •)[ hi'niiuri CliAC iJvcflilc Wk^l ihc*^ iZIbIiH 
In h* ^mand. taaiTunB and dirfi'l J'jrv E£r trve w4jrJ» 

lll.t. 1 . iVl’LL'l'tL ^\Jiy t '37 I'riuL 
alltan' BlLHin ^ ^Vhii'ii vuu 
Erl nNF. QUALDT'Y BnJ »h-L> llip 
«nd mar-^ 



SPECIAL! 
j -CARAT 



ij^-cliTE hH'irilLpfc"rtl^r 

^■4 'aiLC I Vi r-i L 

Pi rCf f r i-iic^r Wtn'r^ ri *i- 
miral. Sfwi'-*- - 1 - 31 ^ 
t[!l rillH. I'.r.yj’^, 
MrpflrlpnrAariyr • ? ■ 
r'.tr v.Uktjilj DuaxMrrlKBrii 
•rajr I'lrli'v piu'd -c-f 

mr P-iBiriiiPi: H.HIC'prkitf 
n.T ■!l 4 npn<b' -innrf d bA cmt. 



U«ulae li ] II >> 
W-'hlt* [H.'rfi'iil -i-ul ii^ 

i||l||PI<iniAxriL ill ]r- ™«i 
tiniL M.'-liLllI t 4 TLIlKnj 
rtiJp rinir. Lli(i tuicrirf. 

^TiHiiRi'nii'al mHI isH*. 

SSJJ Tllliiij. Out aiivi:l, 

142.00 



Efrniiunmiw'jr^ wit-VTDn ^ ho rc^ernnew. nn 

iPiiScLD£.ri.^l-^iij4 oc rTiiL4.lJc(i-i. Uur -t^nii'lf- |•l•l^ L-d-th4 
f>hJy iu.r>?> vhv ^>Liiy yauf ilJautiil. IVeooE'^Alls^ 'fthm foii 

tliHi ■JLBiiu'iij'J AiuJ lER^iiaEhluU ^c'lii Bi'lr»rl En'lii iMje* ^i'hiU iV 
I li m lilt. Vr^ II HJiEjh In 3-L*ra Ciil^ Ir'h-M vxiizuLiiilI inn — AaLi ^I’l/ 
iL 4 IIIT -i^EiH'nwL Vh-'Trnnijn'iin ici ^im fur 3ivan#s]f |]iu t n>- 
TnMp|i|miH viil III.' wo |iir wnr^'n Inni'al* iirii'H*. Hi^'qm 

91 •w.'Ci.'F^ ?d TfyKi jronnK-ll Joi;|iiu, ^ cklLgtaUon ii-l- lul. 



I-H etru •BEJttw. 
]>4 ctri± <tMTvm 
3 -U •CBfi.l; 

3-4 <kiE ■Jp¥'i' 4 p 
I CBfM'JI-'UMl. 



THE ONLY BANKABLE LEGAL 



12 HOUR SERVICE 
ORDERS r 

t^.M ^Jrnc XriNf KlflJ E^m«N. A 
■ jh«rmi'l Ik"^. r!l kut- ■rr'iri- 
glbkrJLTilri i 1 , llJl p. 1 ib* 4 c k nivF^iH^, U^il 



SEND FOR THIS FREE BOOK 



MCOdJixe; 

look of 

BliUmDS 



t^iiv Di'r.-uxii* TVkiV ifT ’niiiairiiLdr, HHfiitHiiEly rbn \itw 11^14 X>llC lr>fi 

Ia tbii jiiitJiiH'ilj.l’Lvii pcniilii tiir llii^ 4laiimii>^ llll‘••^'l'. Ti'kL TT<iill1ifc |ui'ih. [lilt <ii 

44tpmtL'r rxetH, iin-iriiMitji' i I laHfcr.TlHi, Ell Lliu llf'hL ffiJlfa lll« nc^ 

TpIIh jiiil Iii-w fn ji|ilia:.'r -L«<I I ulw fif iLLliiii:«iIm. -['i^niei ^iiiL nn -1 
■illi0qK<gk|^BttaPDi MllU ■.? ^LtCi: nrAi^LAl hjJ] blLU^ kti Vi'rJCC' hLtV^'! 
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BARNARD & CO 
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LookattheBig^ 
Strong Models You Can Build! 



Ir's grt^at Inn to build scron^ bridges, 
tourers and skyscrapers^ bauleships, incline 
railruads, [luicbine ?;}iops, aeroplanes and 
hundreds uf oifier models. 

^ ^ kno^^' vfiat boys- like. \ mnaq K-rector pirJiirs U'illl 

inrcrtockiriijjMJgirs soymi COnlJ bi.ML:.l 

moik'Is — some 2l feL:r loiifj;, some fvet big]!. Lrootor h the sw/j construction toy wifK 
l^irJers cxnctty like rortl structural steel. I'he eleclrcc motor I free ivitFi most HCts) nms 
iTiJtfiy of (he modds. It lifts 100 pcnmiJs iinJ nrakes iKiiigs hum 1 

Write for Free Book and 3 Free Issues of My Boys^ Maga:^ine 

I w'ant to give every boy, tibs-U'lutoly fteo, a SetlJ toiliy for the three memths’ subsorip- 
tfinec [norths' 5 Lihsori|>ttc5i] to my boys' maga- lion — ^also n free ropy of my oew 24-pit ge 

zine^i'j'^i'rfi'ryy^jJiK luJirtst thehic holiday [hsuc [llustrateiJ IJook. IJon’t send ;H1V iiloney or 
in colors, brinifot of stories nnd phcitofrnphs, stemits, T vvarjt to pre.se fit it 1 1 this Co you 
ReitJ die absorbing story, "Hotv 1 Tnventeil fm! 

Erector'’ ami the Special articles reltinj? my He siiro yeui gntt Erector 
cxperien-ces as ji VV'orld's CJiniitpioit Arlilete. for Chrisuniits, EJcalers 
1 hose listLes^ oE Tsfis also explain how to everywhere seJl It,. $1 to / 
do magte tricks; show jdiorograjilia oE the $25perict. Look ar .Set / | ^ 
witineri in East year's pri/.e contest r t^ive full J 5-j, lia^: i71 parti / ' 

details of lliis year's prize offer of automobile, iHiilds ?50 m£.df:^ / 

, ! “ antt pci-Jinfi la hrnuiafimc eat / Jfi> jS 

incitureveics, tents, canoes, etc. rahLntE. f iff i 



A. C. GILBERT, President 
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